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THAT  ELECTRICITY  MAY  BRING  FARMERS  THE  FULL  MEASURE  OF  ITS  RURAL  LABOR- 

and  time-saving  services,  as  well  as  those  advantages  appreciated  by  both  city  and  country  dwellers,  the  Pacific  Gas  & 
Electric  Company  each  year  operates  a  model  farm  at  the  California  State  Fair  in  Sacramento.  .  .  .  Nearly  40,000  visitors 
annually  see  there  many  typ>es  of  electrical  equipment  operating  under  conditions  simulating,  as  far  as  possible,  those 
encountered  in  actual  farming.  The  message  of  the  electric  way  in  dairy,  pump  house,  barn,  poultry  house  and  field, 
as  well  as  in  the  farmer’s  home,  is  thus  distributed  with  maximum  attention  value.  The  farmer  and  his  wife  acquire 
new  desires  in  living  convenience  and  health  and  comfort  which  only  familiar  surroundings  can  make  real — which  only 
ownership  can  satisfy  .  .  .  RESULTS  ?  California  stands  first  among  the  states  in  the  number  of  farms  using  electric 
service.  It  also  leads  in  energy  use  per  rural  customer.  The  policies  of  this  and  other  Golden  State  power  companies  are 
yielding  cumulative  gains.  Utilities  in  other  sections  are  also  selling  rural  electrification  aggressively. 
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Weakened  Sections  at 
These  Points  Will  Be 
Pierced  By  Any  At¬ 
tempt  to  Withdraw 
Wire. 


Each  End  of  Wire  Is 
Held  Securely  In  a 
Separate  Sealing 
Chamber.  .  .  .  This 
Is  a  Murray  Patent. 


Insist  on  the  Mur¬ 
ray  Padlock  Seal. 
It*s  the  Only  Pad¬ 
lock  Seal  with  Two 
Distinct  Sealing 
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Special  Rust  Resisting 
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Longer  Life  Than 
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Plating. 
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Current  Diversion  Cannot  Be  Eliminated  With 
Inferior  Sealing 
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ing  with  Wire. 


ELECTRICAL  WORLD 


.4  eonsolidatinn  of  Blrefrical  World,  Electrical  Bngineer  and  American  Electrician 
L.  W.  W.  MORROW,  Editor 

K  R.  SEARLES  A  B.  KXOVVLTON  EARL  WHITEHORNE  G.  P.  WITTIG  FRANK  R.  INNES  H.  S.  KNOWLTON 

Managing  Editor  Aatoriatn  Editor  Aasoclite  Editor  SUtlitlcal  Editor  Western  Editor  New  England  Editor 

PAUL  WOttTOX  JAMES  H.  RCDD  C.  W.  LEIHT 

Washington  Correspondent  Manager  Paclfle  Coaat  Editor 


Reader’s  Guide 
to  This  Issue 

Of  Executive  Interest 

Page 

San  Joaquin's  "Free  Elearicity” .  167 

We  are  climbing  out .  174 

"Distribution"  on  a  satisfaction  basis.  .  .  .  17R 


For  Power  Company 
Engineers 

Crossing  clearances  on  50*kv.  lines .  169 

Speedier  switching  isolates  faults .  170 

Economies  with  automatic  stations .  172 

A  solution  to  the  distribution  problem..  ..  178 

Co-ordinated  power  in  crane  control .  182 

To  control  voltage  dips .  184 

On  Power  Company  Sales 

"Free  Electricity”  builds  load .  167 

Water  is  its  own  heating  element .  173 

For  bener  swimming  pool  lighting .  176 

Tomato  gains  pay  for  air-conditioning....  177 

Electrical  heat  is  handy  heat .  181 

Voltage  dips  reduced .  184 

For  Electrical  Engineers 
in  Industry 

Speedier  switching  isolates  faults .  170 

(Current  in  water  heats  it .  173 

Under-water  lighting  aids .  176 

Co-ordinated  power  for  cranes .  182 

To  reduce  voltage  dips .  184 

For  Electrical  Manufacturers 

Utilities  seek  faster  switching .  170 

We  are  climbing  out .  174 

l.ighting  the  swimming  pool .  176 

(^o-ordinated  power  for  cranes .  182 

"Part-winding”  for  voltage  control .  184 

Opportunities  in  new  construction .  193 


1  HlS  INDEX  is  merely  a  convenient  guide. 
Many  articles  will  appeal  to  several  reader 
groups — many  will  apply  to  all.  News  and 
other  departments  are  of  general  interest. 


CONTENTS . August  11,  1934 

San  Joaquin’s  Adventure . 167 

Speedier  Switching  Isolates  Faults  .  170 

By  WAYNE  M.  EDSON  and  REDMOND  E.  WALSH, 

New  York  Power  &  Light  Corporation 

We  are  Climbing  Out . 174 

By  G.  F.  WITTIG,  Statistical  Editor  Electrical  W'orld 

Under-Water  Pool  Lighting . 176 

By  JAMES  FARRANT  and  F.  J.  GREENLEY, 

Electrical  Engineer,  Paterson,  N.  J.,  and 

Public  Service  Electric  &  Gas  Company,  Respectively 

Making  Distribution  Satisfy . 178 

By  FRANK  E.  SANFORD,  Union  Gas  &  Electric  Company- 

Large  Crane  Power  Co-ordination  .  182 

By  R.  W.  MONROE,  Westinghouse  Electric  &  Manufacturing  Company 

“Part -Winding”  Start  Cuts  Dips  .  184 

By  HOMER  W.  FORSCHNER, 

Electric  Machinery  Manufacturing  Company- 

Maximum  Clearances  at  Crossings  Up  to  50  Kv .  169 

Automatic  Substations  Show  Operating  Economies .  172 

Thermocouple  Standards  for  Duct  Temperature  Studies .  173 

Electrode  Elements  Used  in  3,000-Watt  Heaters .  173 

Air  Conditioning  Paid  for  Out  of  Tomato  Savings .  177 

For  Handy  Heat  Use  Electricity .  181 

Letters  to  the  Editor .  186 

News  of  the  Week .  187 

Men  of  the  Industry .  194 

New  Equipment .  1S>5 


Electrical  World  articles  are  Indexed  In  Industrial  Arts  and  E&glneerlng  Indexes, 
available  In  public  libraries 


VOI.I’MB  104  ..  .  Npm 

BL1;ctrI(  AL  world  -Published  weekly.  Price  25 
cents  a  ropy.  Subscription  rates — United  States,  Mexico 
and  Central  and  South  American  countries  $5  a  year. 
Canada,  Including  duty.  27.50  a  year.  All  other  coun- 
lrle<.  $9,  nr  36  shillings,  a  year.  Entered  as  second- 
class  matter  January  20,  1907.  at  Post  OIBce  at  New 
York,  N.  Y.,  under  the  Act  of  March  3,  18  79.  Printed 
In  U.  S.  A. 

Ernneh  Offleei;  520  North  Michigan  Art.,  Chicago; 

Mission  St..  San  Francisco;  Aldwych  House,  Ald- 
’’[5'eh,  London,  W.C.  2;  Washington;  Philadelphia; 
Clc'fland;  Detroit;  St.  I/iuls;  Boston;  Greenville.  S.  C. 

Printed  by  The  SchHclnlcr  Pre.ss.  N.  Y. 


n  6  (-ontents  Copyrighted.  1934,  by  McGraw-Hill  Publishing  Company,  Inc. 

McGRAW-HILL  PUBLISHING  COMPANY, 
iRA-  330  West  42d  Street,  New  York,  N.  Y. 


INC 


Jambs  H.  McGbaw.  Chairman  of  the  Board 


1934 

avGisniAnoN  NO  31-1566 


Malcolm  .Mi-ib 
President 

Habolo  W.  McGbaw 
Vice-President 


Jambs  H.  McGbaw,  Jb. 
Vlce-Pres.  and  Treas. 

H.  C.  Pabmblbb 
Vice-President 


Maso.n  Bbitton 
Vice-President 

B.  R.  Putnam 
Serretsry 


Cshle  address;  .MCGRAWHILL.  New  York.  Member  A.B.P.  .Member  A.B.C. 


ANCHORING 


YOU  OBTAIN  MAXIMUM 
PRESSURE  BY 


CONNECTING 
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Dam  Conscious  or  Sales  Conscious? 


“X  ^  TE  ARE  going  to  see  electricity  and 
\/\/  power  made  so  cheap  that  they  will  be  a 
’  *  standard  article  of  use,  not  only  for 

agriculture  and  manufacturing,  but  also  for  every 
house  within  reach  of  an  electric  light  line  .  .  . 
we  cannot  have  too  much  power  and  the  power 
that  we  are  developing  is  going  to  be  controlled  by 
the  government  for  all  time.”  These  statements 
of  President  Roosevelt  in  his  speeches  last  week 
state  his  power  policy.  They  lie  back  of  the  com¬ 
mitments  of  about  $1,000,000,000  of  taxpayers’ 
money  to  be  invested  in  the  power  business. 

No  one  in  the  electrical  industry  will 
take  issue  with  his  desire  to  electrify  America. 
This  has  been  the  goal  of  the  electrical  utilities  for 
many  years  and  they  are  proud  of  their  record  in 
developing  and  selling  power.  But  they  have 
faced  practical  handicaps  in  endeavoring  to  carry 
out  their  objectives  that  also  will  face  the  govern¬ 
ment.  Any  one  can  make  power  in  any  quantity 
in  this  country  and  sell  it  at  a  low  price  if  it  is  used 
in  quantity.  But  low  rates  and  plenty  of  power 
do  not  make  volume  sales.  Electric  powder  is  com¬ 
petitive,  electrical  equipment  for  homes  and  fac¬ 
tories  costs  money,  even  at  low  rates  electricity 
necessitates  consumers  paying  money  for  service. 
The  power  problem  lies  in  the  marketplace;  not 
in  making  the  “American  people  dam-conscious.” 

An  unbiased  report  of  the  U.  S.  Cham¬ 
ber  of  Commerce  just  made  public  recognizes  these 
practical  aspects.  “With  lighting  and  small  ap¬ 
pliances  for  the  household,  electricity  has  no  com¬ 
petitor.  Services  requiring  a  large  amount  of  heat 
like  cooking,  water  heating  and  space  heating  are 
large  current  consumers  suggesting  the  prac¬ 
ticability  of  low  rates,  but  in  these  fields  of  home 
service  coal,  gas,  oil  and  other  fuels  are  well  in¬ 


trenched.”  Also,  “the  general  electrification  of 
our  homes  would  require  an  investment  of  fifteeen 
or  twenty  billions  of  dollars  for  appliances  alone, 
not  including  air  conditioning.  Even  with  sub¬ 
stantial  reductions  in  equipment  cost  and  energy 
cost,  it  is  questionable  whether  the  economic  status 
of  the  potential  electrified  home  customers  is  such 
that  the  growth  of  home  electrification  can  be 
greatly  accelerated,  unless  forced  by  some  artificial 
stimulus  such  as  a  government  subsidy.” 

UNDER  private  enterprise,  these  practical  as¬ 
pects  of  the  business  are  known.  The  indus¬ 
try  knows  that  it  must  sell  to  lower  incomes, 
against  greater  competition,  with  increased  costs 
and  with  lower  rates.  It  is  doing  this  as  a  prac¬ 
tical  business  activity,  and  at  the  current  time  the 
utilities  were  nev^er  more  active  in  going  after 
business.  But  the  industry  is  going  after  business 
with  its  eyes  open  and  with  a  realization  of  all  the 
elements  that  must  be  evaluated.  It  is  not  day 
dreaming  with  the  idea  that  cheap  power  and 
plenty  of  power  of  themselves  will  electrify 
America. 

We  heartily  agree  with  the  ambition  of 
President  Roosevelt  to  electrify  America.  We 
disagree  with  the  conclusions  that  the  government 
yardsticks  authorized  are  necessary,  will  produce 
cheap  power  or  will  accomplish  any  more  vital  or 
significant  results  in  selling  electricity  than  those 
already  accomplished  and  still  being  recorded  by 
the  privately  owned  utilities.  The  true  yardstick 
for  measuring  the  possibilities  of  the  electrical  busi¬ 
ness  is  the  competitive  situation  and  the  purchas¬ 
ing  power  found  on  the  customers’  premises.  No 
amount  of  “dam-consciousness”  will  offset  this 
fact. 
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Should  Motors  Be  Run 
to  the  Breakdown  Point? 

Industrial  engineers  responsible  for  con¬ 
tinuous  processes  will  answer  this  question  in  the 
negative  if  they  believe  in  preventive  maintenance, 
but  since  the  policy  of  running  electrical  equipment 
to  the  point  of  failure  actually  prevails  in  some 
instances  it  is  apparent  that  a  unanimous  vote 
cannot  as  yet  be  obtained  in  favor  of  inspection 
and  anticipatory  repair  work.  In  one  case  re¬ 
cently  seen,  the  plant  engineer  made  the  point 
that  electric  motor  and  control  apparatus  is  now 
so  well  built  that  it  may  be  possible  to  get  at  least 
a  decade  of  service  out  of  it  before  replacing  it 
with  new  equipment.  Meanwhile  the  factory  lets 
contacts  in  starting  boxes  alone  if  they  give  no 
trouble;  has  no  use  for  periodic  testing  of  motor 
insulation  or  air-gap  dimensions,  and  maintains 
enough  spare  motors  on  hand  to  replace  quickly 
any  “bad  actors”  in  its  production  lines. 

This  policy  looks  extremely  vulnerable 
to  engineers  accustomed  to  mechanical  and  elec¬ 
trical  prophylaxis,  but  it  renews  inquiry  as  to  the 
possibility  of  establishing  closer  control  of  such 
work  on  the  basis  of  more  acute  analysis  of  equip¬ 
ment  performance,  product  volumes  and  costs  in 
place  of  rule-of-thumb  inspection  and  repair  cycles. 
The  economics  of  maintenance  bristles  with  in¬ 
quiries  which  the  industrial  electrical  engineer  will 
be  obliged  to  answer  more  definitely  than  ever  in 
the  years  immediately  ahead.  Fortunately  instru¬ 
ments  and  methods  are  ready  to  render  powerful 
aid  in  such  work. 


A  New  Idea  for  Water  Heating 

Danzig  is  about  to  have  a  plant  which 
will  produce  hydrogen  and  oxygen  at  high  pressure 
by  electrolyzing  water  with  off-peak  energy.  The 
cost  is  expected  to  be  6  cents  per  cubic  meter — one- 
fifth  what  it  has  been.  That,  of  course,  is  on  a 
large-scale  basis  of  operations.  The  great  virtue 
of  the  new  process  is  that  it  makes  it  possible  to 
generate  the  gases  at  160  atmospheres  and  there¬ 
fore  dispenses  with  mechanical  compression. 

This  news  prompts  a  dream  of  domestic 
water  heating  in  the  days  ahead.  Instead  of  stor¬ 
ing  the  heat  in  the  water  itself  by  direct  applica¬ 
tion  of  electric  heat  in  off-peak  hours  it  may  ulti¬ 
mately  prove  feasible  to  store  the  two  gases  at 
high  pressure  and  burn  them  as  a  continuous  flame 


in  a  modified  type  of  gas  heater  at  low  pressure. 

By  electrolysis  the  two  gases  are  inherently  pro¬ 
duced  in  just  the  proportions  in  which  they  recom¬ 
bine  during  combustion  to  produce  water  vapor. 
There  will  be  problems  of  rectification,  of  safety 
in  withstanding  the  requisite  pressures,  of  mixing 
valves  and  of  explosion  hazards.  If  these  could 
be  solved  at  moderate  costs  many  of  the  problems 
of  reinforced  distribution  wiring,  of  interior  wiring 
and  of  two-rate  metering  would  be  solved  too. 

Lines  are  not  working  hard  from  mid¬ 
night  to  dawn.  How  about  accumulating  fuel  gases 
from  a  cheap  commodity  (water)  with  cheap 
energy  (off-peak),  provided  the  apparatus  can  be 
made  to  cost  no  more  than  heater  units  plus  re¬ 
lagged  tanks  plus  extra  copper  and  extra  trans¬ 
former  capacity?  It  is  entirely  a  question  of  in¬ 
genuity,  dollars  and  conversion  efficiencies. 

Rehabilitation  Gadgets  Sell 

Gimcrack  and  gadget  are  contemptuous 
terms  occasionally  applied  by  narrow-minded 
mechanicians  to  electrical  devices  other  than  con¬ 
ventional  apparatus  like  motors,  transformers  and 
knife  switches.  Such  ancestor  worshipers  are 
rapidly  getting  fewer,  but  there  are  still  too  many 
who  merely  tolerate  (rather  than  capitalize  with 
enthusiasm)  the  intrusion  into  and  superposition 
of  electrical  accessories  into  mechanisms  that  per¬ 
form  a  primarily  mechanical  function.  If  they 
could  see  what  the  already  converted  know  they 
would  drop  their  isolationism  quickly. 

Concerns  which  specialize  in  clever  auto¬ 
matic  machinery  live  and  thrive  by  salvaging  de¬ 
cadent  establishments  which  try  to  hold  blindly  to  j 
1880  equipment  and  1900  methods.  The  intricate 
gimcracks  and  gadgets  which  they  devise  for  their 
clients  prove  to  be  the  very  thing  which  permits 
them  to  revive  and  survive  competition.  Unfor¬ 
tunately  business  ethics  prevents  these  specialty 
concerns  telling  about  the  wonders  they  perform. 

Not  by  any  means  are  all  these  devices 
extensive,  elaborate  and  intricate.  There  are  hun¬ 
dreds  of  partially  mechanized  industries  which 
could  make  a  dollar  go  farther  in  production  by 
incorporating  simple  limit  switches,  trips,  controls, 
counters,  selectors,  etc.  That  is  a  perfectly  fair 
way  of  taking  advantage  of  one’s  competitors, 
NRA  code  or  not.  The  industrial  engineer  who 
fails  in  this  tense  period  to  watch  for  gadgets  and 
gimcracks  is  thereby  losing  his  place  in  the  proces¬ 
sion. 
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San  Joaquin’s  Adventure 

in  “Free  Electricity 


Final  detailed  report  on  this  unique  promotion  plan 
How  domestic,  commercial  and 
agricultural  customers  respond 


A.  E.  WISHON  H.  H.  COURTRIGHT 

President  _  President 

San  Joaquin  Light  _  Valley  Electrical 

&  Power  Corporation  Supply  Company 


Returns  are  now  in  from  the  San  Joaquin  Light 
&  Power  Corporation’s  recent  adventure  in  giving 
-away  energy  to  promote  a  larger  use  by  customers. 
Soon  after  the  first  announcement  of  the  plan  a  non¬ 
electrical  journal  published  an  editorial  which  began : 
“The  electric  utilities  are  going  in  for  confounded  heresy 
these  days.”  But  A.  Emory  Wishon,  president  of  the 
San  Joaquin  company,  says:  “It  is  with  consummate 
pleasure  that  I  am  able  to  announce  that  our  ‘heretical’ 
offer  has  paid  us  well.” 

“The  offer  was  made,”  Mr.  Wishon  stated,  “because 
business  had  been  on  the  decline  and  we  were  in  conse¬ 
quence  earning  less  than  was  contemplated  when  rate 
reductions  were  effected  in  1932.  The  company  was  in 
no  position  to  stand  a  drastic  reduction  in  income.  What 
we  have  sought  was  a  means  by  which  we  could  give 
our  customers  more  for  their  money  and  still  maintain 
our  revenues  at  a  necessary  level.  The  plan  was  based 
upon  these  simple  facts  and  with  the  thought  that  this 
privilege  of  free  use  for  a  trial  period  would  demon¬ 
strate  the  value  of  permanent  additional  use.  Now  that 
the  results  of  the  offer  are  available,  we  find  that  our 
greatest  expectations  have  been  exceeded,  both  by  the 
San  Joaquin  Light  &  Power  Corporation  and  the  Mid¬ 
land  Counties  Public  Service  Corporation,  an  affiliate. 

“Actually,  not  one  but  two  offers  were  made  simulta¬ 
neously.  The  first,  free  electricity,  entitled  all  domestic 
consumers  and  commercial  lighting  customers  to  unlim¬ 
ited  use  of  service  for  May  and  June  for  a  monthly 
charge  not  greater  than  the  March  bill.  The  second, 
known  as  the  special  use  offer,  was  made  to  agricultural 
power  consumers,  who,  for  these  two  months,  could  use 
power  in  excess  of  that  used  by  them  during  the  cor¬ 
responding  period  of  1933  and  pay  only  half  the  regular 
rate  for  the  excess.” 

The  direct  and  immediate  results  of  the  offers,  as  re¬ 
lated  by  Mr.  Wishon,  are  these: 

First,  a  total  of  43,224  domestic  and  commercial  lighting  cus¬ 


tomers,  or  52.9  per  cent  of  those  eligible,  took  advantage  of  the 
offer,  using  5,633,911  free  kilowatt-hours.  This  use  was  40.5  per 
cent  of  the  kilowatt-hours  paid  for  at  the  regular  rates. 

Second,  10,726  agricultural  power  consumers,  or  69  per  cent  of 
the  total,  used  21,212,599  kw.-hr.  in  excess  of  their  last  year’s 
consumption  for  the  two  special  use  months.  This  use,  an  in¬ 
crease  of  102  per  cent  over  the  kilowatt-hours  paid  for  at  the 
regular  rate,  was  billed  at  half  price,  subject  to  refund  of  even 
this  charge  if  the  regular  use  for  the  agricultural  year  exceeds 
4,000  kw.-hr.  per  horsepower. 

Third,  personal  calls  on  18,000  domestic  and  commercial  con¬ 
sumers  to  explain  the  plan  found  almost  universal  acceptance  and 
appreciation. 

Fourth,  merchants  and  dealers  report  sales  of  electrical  mer¬ 
chandise  in  the  territory  as  double  to  four  times  sales  last  year. 

Fifth,  the  total  cost  of  the  campaign,  including  increment  power 
costs,  special  advertising  and  sales  work,  has  been  fully  offset  by 
increased  sales.  Our  consumers  were  given  more  for  their  money 
and  our  net  income  was  increased. 


“Yet,  this  undeniably  good  record  is  not  the  full  test 
of  the  success  of  our  offer,”  Mr.  Wishon  points  out. 
“Free  electricity,  as  we  originally  conceived  it,  was  the 
first  part  of  a  two-part  plan  which  included  the  new 
lower  rate  offer.  The  primary  consideration  was  the 
maintenance  of  revenue  in  the  face  of  a  reduction  in 
rates.  Free  electricity  was  the  sample-giving  part  of 
the  plan ;  its  important  function  was  to  break  the  habit 


When  the  San  Joaquin  Light  &  Power  Corpora¬ 
tion  announced  last  spring  that  it  would  give  away 
free  electricity  to  its  consumers  during  May  and 
June  the  industry  gasped.  Apparently  here  was 
promotion  gone  wild.  But,  despite  the  hue  and  cry, 
it  went  ahead  and  now  presents  the  results  of  the 
experiment.  They  offer  an  interesting  study  em¬ 
bracing  customer  reaction,  trade  relations  and 
increased  load. 
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Who  Used  the  * 

‘Free  Electricity?” 

Ratio  of 

Kw.-Hr. 

% 

Kw.-Hr. 

Free 

of  Free 

Using 

at 

Kw.-Hr. 

Kw.-Hr. 

Use  per 

Qaae  of 

1  otal 

Free 

Regular 

Supplied 

to  Kw.-Hr. 

Free  Use 

Customers 

Month 

Consumers 

Elec. 

Rate 

Free 

Sold 

Consumer 

Domestic  Lighting. 

May 

59,872 

49.5 

2,393,454 

698,102 

29.2 

23.5 

June 

59,619 

50.8 

2,378,801 

845,265 

35.6 

27.9 

Average . 

2  mo. 

59,695 

50.2 

4,772,255 

1,543,367 

32.5 

25.7 

Domestic  Heat,  and 

May 

9,929 

75.4 

1,939,345 

1,335,516 

69.0 

178 

Cook 

June 

9,978 

78.5 

1,973,701 

1,580,622 

80. 1 

202 

Average . 

2  mo. 

9,954 

77.0 

3,913,046 

2,916,138 

74.3 

190 

Commercial  Light- 

May 

11,014 

47.0 

2,042,250 

523,732 

25.6 

101 

ing 

June 

11,138 

49.0 

2,053,643 

622,944 

30.3 

115 

Average . 

2  mo. 

11,076 

48.0 

4,095,893 

1,146,676 

28.0 

106 

Public  Building. . . . 

May 

796 

28.2 

209,679 

11,653 

5.6 

52 

June 

774 

27.3 

190,202 

10,718 

5.6 

51 

Average . 

2  mo. 

785 

27.8 

399,881 

22,371 

5.6 

51 

Outdoor  Blinkers  . . 

May 

213 

11.3 

384.091 

2,053 

0.5 

85 

June 

215 

15.8 

374,360 

3,306 

0.9 

97 

Average . 

2  mu. 

214 

13.5 

758,451 

5,359 

0.7 

92 

Total . 

May 

81,824 

52.1 

6,968,819 

2,571,056 

37.0 

60 

Total . 

June 

81,724 

53.7 

6,970,705 

3,062,855 

44. 1 

70 

Average . 

2  mo. 

81,774 

52.9 

13,939,524 

5,633,91  1 

40.6 

65 

This  tabulation  does  not  show  how  many  individual  consumers  used  the  free  energy  in  either  month,  but  it  is 
obvious  that  it  must  have  been  more  than  the  average  of  two  months.  Probably  60  per  cent  of  the  consumers 
participated . 


of  domestic  economy  and  to  pave  the  way  for  a  greater 
acceptance  of  the  lower  rate  offer.” 

H.  H.  Courtright,  president  and  manager  of  the  Val¬ 
ley  Electrical  Supply  Company,  the  utility's  merchandis¬ 
ing  division,  interprets  the  figures  shown  in  the 
accompanying  table.  “In  almost  every  instance,”  he 
says,  “the  figures  for  the  second  month  are  better  than 
those  for  the  first.  Apparently,  the  cumulative  effect  of 
the  campaign  gradually  convinced  customers  that  ‘some¬ 
thing  for  nothing’  was  here  a  reality.  For  both  months 
the  kilowatt-hour  output  jumped  approximately  one- 
fourth  above  that  for  March.  Naturally,  it  was  forced 
load  and  much  of  it  vanished  as  soon  as  it  represented 
a  customer  expense,  but  a  good  portion  of  it  will  remain 
as  a  lasting  increase,  for  three  reasons :  First,  some  cus¬ 
tomers  purchased  new  appliances  as  a  result  of  the  inten¬ 
sive  promotional  campaign ;  second,  other  customers, 
without  cost,  tasted  the  convenience  which  the  use  of 
additional  electricity  brings,  and,  third,  more  than  half 
of  the  customers  proved  to  themselves  that  they  can  use 
more  electricity  to  advantage. 

“The  25  i>er  cent  increase  in  load  was  registered  by 
the  action  of  only  half  the  customers  eligible,  so  that 
the  customers  who  used  free  electricity  really  increased 
their  use  by  about  50  per  cent,  on  the  average.  These 
were  domestic  lighting  customers — representing  73  per 
cent  of  the  total  customers  in  all  classifications. 

“Examining  the  domestic  cooking  and  heating  figures,” 
Mr.  Courtright  continues,  “it  can  be  seen  that  77  per 
cent  of  the  customers  used  69  per  cent  more  electricity 
than  all  the  consumers  in  this  classification  did  in  March, 
so  that  those  who  used  free  electricity  must  have  used 
nearly  90  i>er  cent  more  kilowatt-hours  on  the  average. 
Of  course,  the  use  of  refrigerators  with  the  advent  of 
warm  weather  was  responsible  for  some  of  the  increase 


What  the  Farm  Customers  Did 

Total  agricultural  power  consumers .  1 5,393 

Consumers  who  had  “special  use” .  10,726 

Per  cent  of  consumers  who  had  "special 

use” .  69.0 

Total  connected  load,  horsepower.  .  204,446 

Connected  load  operating  on  “special 

use,”  horsepower .  125,178 

Per  cent  of  connected  load  operating  on 

“special  use” .  61.0 

Total  kilowatt-hours  at  regular  rates .  20,639,737 

Total  kilowatt-hours  of  “special  use” 

(half  price) .  21,212,599 

Ratio  of  “s?>ecial  use”  kilowatt-hours  to 
kilowatt-hours  sold  at  regular  rates, 

percent .  .  102.0 

Kilowatt-hours  of  “special  use”  per  con¬ 
sumer  who  had  “special  use” .  1,980 

Kilowatt-hours  of  “special  use”  per 

horsepower  operated  on  “special  use”. .  1 70 

A  “special  use  offer”  was  extended  to  all  agri¬ 

cultural  consumers  during  May  and  June  permitting 
them  to  use  all  excess  over  the  same  perio'd  last  year 
at  one-half  the  regular  rate. 


in  both  classifications,  but  a  refriger¬ 
ator  in  May  or  June  will  not  use  190 
kw.-hr.  more  than  it  did  in  March. 
These  customers  actually  used  their 
appliances  more,  increased  their  light¬ 
ing,  rediscovered  the  convenience, 
economy  and  necessity  of  electricity. 
They  proved  to  themselves  what  we 
have  known  and  preached,  but  what 
they  refused  to  believe — that  they  haven’t  yet  started  to 
realize  the  benefits  from  their  appliances. 

“The  tremendous  increase  in  kilowatt-hour  sales  to 
agricultural  power  customers  was  due  in  large  part  to 
the  weather.  This  has  been  a  dry  year  in  central  Cali¬ 
fornia,  with  little  snow  in  the  mountains  and  only  slight 
rainfall.  Summer  came  sooner  than  usual.  The  com¬ 
bination  of  little  or  no  ground  water  and  hot  days  in  March 
and  April  made  early  irrigation  pumping  necessary,  so 
the  special  use  offer  was  a  godsend  to  the  farmers,  and 
more  than  two-thirds  were  able  to  take  advantage  of  it. 

Consumer  facts  gained 

“Let’s  look  at  it  in  another  way.  In  1933  the  average 
annual  consumption  per  domestic  customer  was  912 
kw.-hr.  During  the  two  months  of  free  electricity  do¬ 
mestic  consumption  increased  31.6  per  cent.  With  no 
appliances  other  than  those  used  during  this  offer,  then, 
the  domestic  customers  should  be  able  to  increase  their 
consumption  to  1,200  kw.-hr.  annually.  Here,  for  the 
first  time,  is  a  definite  basis  on  which  we  can  work.  We 
know  our  domestic  customers  can  use  an  average  of 
1,200  kw.-hr.  annually  with  present  equipment,  because 
they  have  proved  it !  And  that  knowledge  is  valuable.” 

Nearly  every'  appeal  was  used  in  the  campaign  to 
interest  commercial  lighting  customers,  but  the  appeal 
to  civic  pride  proved  most  effective.  The  power  com¬ 
pany  commercial  lighting  department,  augmented  at  the 
beginning  of  the  campaign,  and  the  district  managers 
contacted  chambers  of  commerce  and  similar  civic  organ¬ 
izations  and  induced  them  to  foster  what  were  known  as 
“white  nights”  or  “light-up  campaigns.”  In  some  cities 
petitions  were  circulated  and  store  owners  signed  to  keep 
lights  burning  until  midnight,  or,  in  some  cases,  all  night. 
One  furniture  store  boosted  its  consumption  from  200 
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kw.-hr.  in  March  to  more  than  1,800  kw.-hr.  in  May. 
'J'he  General  Electric  Company  sponsored  window  light¬ 
ing  contests  in  key  cities  throughout  the  system.  Com¬ 
mercial  lighting  men  made  night  traffic  counts  and 
procured  splendid  selling  information.  Smaller  lamp 
sizes  were  replaced  with  200-,  300-  and  500-watt  lamps. 
Fixtures  which  had  been  in  disuse  for  reasons  of  econ¬ 
omy  again  were  lighted.  Signs  were  lighted  earlier, 
turned  off  later  at  night.  In  one  city  street  lights  in  the 
downtown  section  were  turned  on,  connected  to  the  com¬ 
mercial  lighting  meters  in  adjacent  stores.  Nearly  half 
of  the  commercial  lighting  customers  became  free  elec¬ 
tricity  users,  and  did  a  hetter-than-usual  lighting  job. 

Community  approves  trial 

Intangible  effects  on  public  and  dealer  relations,  as 
well  as  the  use  of  free  electricity  and  the  purchase  of 
new  equipment,  were  reflected  in  the  interviews  with  cus¬ 
tomers.  Out  of  15,907  calls  to  explain  the  plan,  12,576 
brought  favorable  responses,  2,718  showed  an  unwilling¬ 
ness  to  commit  themselves  in  advance  of  actual  trial, 
while  only  584  were  found  to  have  an  unfavorable  or 
skeptical  reaction.  Intention  to  take  advantage  of  the 
offer  was  announced  by  8,533 — 53  ])er  cent  of  the  total, 
which  checks  closely  with  the  actual  result,  .\fter  the 
plan  was  under  way  a  follow-up  check  on  1,983  cus¬ 
tomers  showed  an  even  more  favorable  reaction. 

Near  the  end  of  the  offer,  8,639  interviews  were  made 
to  announce  the  new  lower  rate  offer,  and  of  this  number 
7,547  were  favorable  to  the  new  plan  and  7,359,  or  85 
per  cent,  definitely  stated  an  intention  to  qualify.  This 
shows  the  extent  to  which  free  electricity  broke  down 
customer  skepticism  of  a  power  company  proposal  and 
smoothed  the  way  for  wide  acceptance  of  the  lower  rate 
offer.  Many  unsolicited  letters  of  praise  and  thanks  have 
come  to  the  company  from  its  customers. 

Dealer  relations  in  the  San  Joaquin  territory  have  been 
excellent  for  years  as  a  result  of  Mr.  Courtright’s 
“through  the  dealer”  plan,  and  it  was  dealer  co-operation 
that  made  “free  electricity”  such  a  success.  In  the  be¬ 
ginning  considerable  time  and  energy  were  spent  in 
educating  the  dealers  so  that  they  could  answer  intelli¬ 
gently  any  questions  regarding  the  plan.  The  regular 
dealer  display  service  maintained  by  the  Valley  Elec¬ 
trical  Supply  Company  was  enlarged,  special  window 
display  material  designed  and  upward  of  300  dealers’ 
windows  were  trimmed. 

In  advertising,  too,  the  dealers  did  their  part,  and  in 
the  larger  cities  special  electrical  sections  were  run  once 
a  week  during  the  ten  weeks  of  the  campaign.  These 
sections  were  as  large  as  eight  pages  in  Fresno,  seldom 
less  than  one  page  in  the  smallest  towns.  The  total 
volume  of  advertising  reached  60,377  inches,  or  more 
than  377  eight-column  newspaper  pages.  The  dealers, 
selling  appliances  of  every  character  and  representing 
every  section  of  the  territory,  naturally  took  the  greater 
part  of  the  space,  using  33,742  inches.  The  power  com¬ 
pany,  having  no  merchandise  to  sell,  used  26,635  inches 
devoted  to  explaining  the  plan  and  to  co-operation  with 
the  dealers.  The  news  value  of  the  plan  was  such  that 
8,536  inches  of  excellent  news  publicity  w’as  printed  by 
the  60-odd  newspapers  in  the  territory. 

The  dealers  sponsored  two  electrical  expositions,  co¬ 
operated  in  fifteen  cooking  schools  and  were  quick  to 
take  advantage  of  an  eleven  weeks’  tour  of  the  company’s 
all-electric  kitchen  coach.  And,  best  of  all,  they  sold. 


Refrigerator  sales  records  were  broken.  Appliances 
moved  in  a  continuous  stream  from  jobber  to  dealer  to 
home.  Dealer  organizations  in  the  territory  received 
national  awards  for  the  best  all-around  performance  in 
sales  of  refrigerators,  ranges,  dishwashers  and  similar 
equipment. 

“Dealers  not  only  have  been  favorable  to  the  offer,” 
says  Mr.  Courtright,  “but  report  that  many  customers 
have  praised  the  San  Joaquin  for  making  the  offer  and 
for  explaining  it  so  that  customers  understood  it.  This 
last  is  gratifying,  because  the  population  in  our  territory 
includes  a  great  number  of  foreigners  of  different  na¬ 
tionalities,  many  of  whom  speak  and  read  little  or  no 
English.  Moreover,  the  offer  was  quasi-technical  in 
nature,  making  it  even  more  difficult  to  interpret  to  these 
foreign  groups.” 

Mr.  Wishon  estimates  the  cost  of  the  “free  electricity” 
promotion  at  less  than  one  dollar  per  customer  who  took 
advantage  of  it  and  about  2  mills  per  kilowatt-hour 
of  free  or  half-price  electricity.  “We  could  estimate 
rather  definitely  the  cost  of  the  advertising,  display  and 
commercial  work,”  he  says,  “but  increment  power  costs 
were  more  difficult  to  estimate  since  we  had  no  way  of 
knowing  to  what  extent  customers  would  utilize  their 
l)rivileges  and  since  there  were  uncertainties  as  to  the 
amount  of  hydro  power  available.  Actual  costs,  how¬ 
ever,  came  well  within  the  budget  allowance: 

Actual 
Budget  Cost 

Increment  energy  costs  for  “free  electricity”  and  "special  use”.  $33,450  $27,729 


New-business  expense  for  additional  advertising,  display,  etx;. .  1 5,663  16,432 

Commercial  expense  for  notices,  postage,  extra  help,  rate 

charts,  etc .  9,635  6,675 

Additions  to  capital  for  light-testing  enuipment,  truck  banner 

holders,  etc .  1,258  1,704 


Total  ct«te .  $60,006  $52,540 


“This  cost  is  amply  justified  by  even  the  immediate 
results,  without  giving  any  weight  to  the  continued  in¬ 
creased  use  which  is  sure  to  follow  the  breaking  of  the 
consumer  economy  habit  and  the  purchase  of  new  etpiip- 
ment.” 
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The  accompanying  West  Penn  Power  Company’s  in¬ 
struction  sheet  gives  in  condensed  form  information  gen¬ 
erally  covered  by  many  pages  of  specification.  A  good 
sketch  is  worth  volumes  of  specifications  in  the  field. 
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speedier  Switching  Isolates 

Faults  on  110-Kv.  System 

Results  of  a  Two  Years  Experience  in  Faster  Operation 
of  Control  Equipment  on  an  Eastern  Power  System 


OUR  two  years  operating  experience  with  faster 
switching  has  been  most  gratifying.  Relays  have 
operated  in  the  expected  time  and  oil  switches 
have  cleared  the  faults  slightly  faster  than  8  cycles  and 
with  no  show  of  distress.  Although  the  system  has  en¬ 
countered  faults  under  conditions  conducive  to  instability 
no  tendency  toward  lack  of  synchronism  has  yet  been 
approached.  These  are  the  results  that  attended  progres¬ 
sive  changes  as  the  company  during  1931  began  extend¬ 
ing  its  110-kv.  system  preparatory  to  connecting  with  the 
New  York  Edison  Company  via  a  132-kv.  connection. 
System  studies  indicated  that  faults  on  certain  110-kv. 
circuits  must  be  cleared  in  0.3  second  (18  cycles)  in  order 
to  maintain  stability.  Certain  other  110-kv.  circuits  could 
be  cleared  more  slowly,  but  the  existing  slow  speed 
equipment  was  still  inadequate. 

Faster  operation  in  substation  switches 

Wherever  possible  the  oil  switches  were  revamped 
from  18-cycle  operation  to  8  cycle  by  mechanical  changes 
and  adding  oil-blast  equipment.  Many  new  oil  switches 
were  purchased,  all  of  which  were  8-cycle  oil  blast,  some 
with  1,500.000  kva.  and  others  2,500,000  kva.  rupturing 
capacity. 

Little,  of  course,  could  be  gained  by  addition  of  high¬ 
speed  oil  switches  without  changing  the  relay  protection. 
The  old  relaying  consisted  mainly  of  induction  type  over¬ 
current  relays,  with  differential  (balanced)  power  and 
differential  ground  protection  added  for  circuits  oper¬ 
ating  in  parallel. 

A  more  or  less  standard  set-up  was  used  for  the  new 
relay  protection.  Overcurrent,  distance-directional  and 
ground-directional  relays  were  installed  on  single  cir¬ 
cuits.  Differential  current  and  differential  ground  relays 
were  added  to  the  single-circuit  protection  when  two  cir¬ 
cuits  were  operated  in  ])arallel.  At  some  stations  where 
parallel  circuits  were  tapped  and  bussed  the  percentage 
unbalance  was  insufficient  to  operate  differential-current 
relays.  High-speed  power  directional  and  plunger  type 
overenrrent  relays  were  then  used  in  the  balanced  circuit. 
High-speed  plunger  type  overcurrent  relays  to  reach  over 
a  consideral)le  portion  of  the  circuit  were  employed  ad¬ 
vantageously  in  some  cases. 

When  the  132-kv.  circuits  were  placed  in  service  the 
relay  protection  consisted  of  distance  directional,  ground 
directional  and  differential  ground  relays.  Further 
studies,  however,  indicated  that  difficulty  might  be  en¬ 


countered  during  swings  and  out-of-step  conditions.  The 
relaying  was  changed  to  power  directional  and  ground 
directional  controlled  by  carrier  current.  Ground-direc¬ 
tional  relays,  not  under  carrier-current  control,  were  used 
as  back-up  protection. 

Lightning  proof  objective  for  transmission 

The  transmission  lines  of  the  system  are  nearly  all  of 
double-circuit  steel-tower  type  construction  with  vertical 
arrangement  of  conductors.  The  later  type  110-kv.  and 
the  132-kv.  circuits  approach  a  “lightning-proof”  design 
with  added  insulation  and  protective  equipment.  The  ac¬ 
companying  table  shows  the  circuit  mileage  for  the  dif¬ 
ferent  types  of  construction,  with  a  brief  description  of 
circuit  characteristics. 

Half  of  disturbances  involve  only  one  circuit 

During  1932  and  1933  there  were  79  cases  of  trouble 
on  110-kv.  circuits,  classified  as  follows: 


Nature  of  Fault  Number  Per  Cent 

Single  phase  to  ground .  42  53.2 

Two  phase  to  ground .  15  19.0 

Three  phase  .  10  12.6 

Phase  to  phase  In  span .  3  3.8 

Miscellaneous  .  9  11.4 

Total  .  79  100 

Failed  to  hold  when  closed  on  test .  11 

Total  disturbances  due  to  trouble  on 

110-kv.  system  .  90 


There  were  two  cases  of  trouble  on  the  132-kv.  circuits. 
One  case  was  a  single-circuit  fault  which  occurred  during 
a  sleet  storm.  The  second  case  occurred  during  an  elec¬ 
trical  storm  and  was  a  double-circuit  fault  as  indicated 
by  the  relay  and  oil  switch  operation.  The  actual  cause 
of  these  operations  could  not  be  found  by  patrols.  The 
relays  controlled  by  carrier  current  were  in  operation 
for  the  second  case  of  trouble.  Both  cases  were  cleared 
correctly. 

The  eleven  disturbances  caused  by  failure  to  hold  in 
on  test  were  due  to  mechanical  failure  of  circuits  and 
equipment  failure  at  substations. 

Out  of  the  79  cases  of  trouble,  40  were  on  1 10-kv.  steel 
tower  double  circuits.  Exactly  50  per  cent  of  these  in¬ 
volved  only  one  circuit.  There  was  only  one  case  where 
a  single-circuit  fault  carried  into  the  other  circuit  as  in¬ 
dicated  by  an  oscillograph.  This  would  have  been  pre¬ 
vented  if  there  had  been  high-speed  switching  at  the  oppo¬ 
site  end  of  these  circuits. 
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Every  system  operator  is  haunted  by  the  fear  of 
instability  and  his  responsibility  for  clearing  faults 
promptly  with  no  incorrect  operations.  Through 
quicker  breaker  action,  more  thorough  relaying  and 
lightning-proof  line,  the  service  record  has  been 
materially  improved.  This  experience  is  now  made 
available  to  other  companies. 


By  WAYNE  M.  EDSON  REDMOND  E.  WALSH 

Power  Control  Department,  New  York  Power  &  Light  Corporation,  Albany 


There  were  176  automatic  oil  switch  operations  required 
to  clear  the  above  disturbances.  These  operations  can  be 
divided  into  the  following  groups: 


Number 


Correct  .  165 

Incorrect  .  11 

Failed  to  operate  .  0 


Per  Cent 
93.7 
6.3 
0.0 


Total 


176  100 


Of  the  eleven  incorrect  operations,  seven  were  due  to 
differential  ground  relay  operation  caused  by  mutual 
interference  of  two  tower  lines  on  the  same  right-of-way. 
Three  other  incorrect  operations  were  due  to  mechanical 
failure  of  ground-directional  relays  caused  by  excess 
torque. 

The  new  type  relays  and  greatly  improved  target  mech¬ 
anisms  resulted  in  an  accurate  record  of  relays  involved 
in  clearing  faults.  The  following  table  shows  the  per¬ 
centage  of  oil  switch  operations  initiated  by  the  different 
types  of  relays : 


Type  of  Protection  Number  Per  Cent 

Differential  current  or  power  .  90  bl.l 

Ground  differential  .  46  26.2 

Distance  directional  .  33  18.7 

Overcurrent  .  7  4.0 

Total  .  176  100 


The  comparatively  large  percentage  of  distance  direc¬ 
tional  relay  operations,  due  in  part  to  simultaneous 
double-circuit  faults,  indicates  the  inadequacy  of  standard 
induction  type  overcurrent  relays  for  back-up  protection. 

As  the  protection  was  primarily  designed  for  high- 


Typical  110-kv.  switch  position 


speed  operation,  the  times  required  to  isolate  the  faults 
were  of  particular  interest. 

No.  of  Oil  Switches 


Circuits  Necessary  to  Average  Time 

Involved  Isolate  Fault  Required 

Single  circuit  .  1  0.19  seconds  (11.4  cycles) 

Single  circuit .  2  0.15  seconds  (  9.2  cycles) 

Single  circuit  .  3  0.14  seconds  (  8.3  cycles) 

Double  circuit  .  4  0.70  seconds  (46.7  cycles) 

Double  circuit  .  6  1.66  seconds  (  100  cycles) 


The  average  time  for  clearing  double-drcuit  faults  was 
long  due  to  distance  directional  time  setting  of  1.5  sec¬ 
onds  for  faults  in  the  intermediate  zone.  This  time  has 
since  been  lowered  considerably. 

Due  to  inexperience  with  this  type  of  relay  and  the 
fact  that  the  intermediate  zone  reached  into  stations  with 
slow-speed  equipment,  the  settings  chosen  were  of  a  con¬ 
servative  nature. 

Automatic  oscillograph  a  great  aid  in  analysis 

The  clearing  times  were  obtained  from  an  automatic 
oscillograph  installed  at  Rotterdam  substation.  This 
oscillograph  is  a  six-element  instrument,  of  which  three 
elements  are  used  to  record  the  three  phase-to-phase  110- 
kv.  voltages.  The  fourth  and  fifth  elements  measure  the 
current  in  phase  A  of  one  of  the  Spier  circuits  and  phase 
C  of  one  of  the  Inghams  circuits  respectively.  The  sixth 
element  records  the  current  in  the  neutrals  of  the  two 
auto-transformers.  The  operation  of  the  oscillograph  is 
initiated  by  a  starting  relay  which  picks  up  when  there  is 
a  total  of  40  or  more  amperes  in  the  auto-transformer 
bank  neutrals. 

Out  of  90  disturbances  on  the  110-kv.  system,  61  oscillo¬ 
gram  records  w^ere  obtained.  For  faults  at  a  considerable 
distance  from  Rotterdam  substation  the  bank  neutral  cur¬ 
rent  was  not  of  sufficient  magnitude  to  initiate  operation 
of  the  oscillograph. 

From  an  analysis  of  the  oscillogram,  the  following  in¬ 
formation  is  obtained:  (1)  Phases  involved,  (2)  time 
necessary  to  isolate  fault,  (3)  sequence  of  oil  switch  opera¬ 
tion,  (4)  arcing  in  oil  switch  and  on  circuit,  (5)  faults 
carrying  into  other  phases  or  circuits,  (6)  magnitude  of 
short-circuit  currents,  (7)  effect  on  system  stability,  (8) 
location  of  fault. 

The  magnitude  of  current  for  three-phase  and  phase- 
to-ground  faults  on  the  110-kv.  buses  of  the  system  is 
approximately  6,000  amp.  The  values  for  bus  faults  on 
the  system,  obtained  from  a  d.c.  calculating  board,  have 
been  checked  with  a  high  degree  of  accuracy  by  actual 
cases  recorded  by  the  oscillograph. 

Although  large  values  of  fault  current  are  encountered. 
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New  York  system  escapes  instability  by 
high-speed  fault  clearing 


the  damage  resulting  from  the  arc  has  been  decreased 
commensurately  by  the  high-speed  isolation  of  the  fault. 
This  statement  is  substantiated  by  the  fact  that  practically 
all  circuits  were  returned  to  service  satisfactorily  on  re¬ 
closure  after  a  fault.  In  many  cases  difficulty  was  expe¬ 
rienced  by  patrols  in  locating  trouble  due  to  the  small 
amount  of  damage.  The  oscillograms  indicate  that  the 
pcri(xl  of  arcing  during  the  parting  of  oil  switch  contacts 
is  less  than  one  cycle  for  the  new  and  revamped  switches 
as  compared  with  approximately  eight  cycles  on  the  old 
slow-speed  oil  switches. 

The  oscillograph  is  used  to  advantage  in  locating  a 
fault.  The  record  is  obtained  as  soon  as  possible  after  a 

Mileage  and  Characteristics  of  Circuits 

llO-Kv.  Circuits 

Double-circuit  steel  towers  W’ith  eleven  disk  insulators  for 
suspension  and  twelve  disks  for  dead  ends.  Protection 
consisting:  of  two  ifround  wires,  arcing  shields  and  arm¬ 
ored  rods.  A.C.S.R.  conductors  vertically  spaced.  See 


(A)  in  the  accompanying  illustration .  It5 

Double-circuit  steel  towers,  eight  and  nine  di.sk  insula¬ 
tors,  two  ground  wires.  No.  4/0  copper  or  A.C.S.R.  con¬ 
ductors  (R).  (Excepting  approximately  30  miles  which 

carries  only  one  110-kv.  circuit  .  99 

Double-circuit  steel  towers,  eight  and  nine  disk  insulators, 

one  ground  wire.  No.  4/0  copper  conductors  (C)  .  97 


Single-circuit  wood  H-frame  with  grounded 
steel  crossarms  and  No.  4/0  copper  con¬ 
ductors.  Ground  wire  on  approximately 

50  per  cent  . (owned)  52 

(not  owned)  30 

1.S2-KV.  Cirruits 

Double-circuit  steel  towers,  twelve  and  thir¬ 
teen  disk  insulators.  Protection  consisting 
of  two  ground  wMres,  arcing  shields  and 

armored  rods.  A.C.S.R.  conductors  (D)  ...  (owned)  29 

(not  owned)  11 


fault  has  occurred.  The  phase  involved  is  noted,  and  by 
comparison  with  former  records  of  trouble  on  circuit  in 
question  the  location  of  fault  can  be  referred  to  a  definite 
section  of  the  circuit.  If  the  circuit  is  patrolled  and  no 
cause  found,  more  detailed  calculations  are  made  to  tie 
the  fault  down  to  a  limited  section  of  the  circuit.  On 
circuits  radiating  from  the  Rotterdam  bus  these  calcula¬ 
tions  have  been  successful  and  faults  have  been  located 
within  10  per  cent  circuit  length  of  the  tower  specified. 
With  several  oscillographs  placed  at  strategic  locations  on 
the  system  more  complete  records  could  be  obtained. 

Gratifying  results  obtained 

From  these  studies  it  develops  that  the  newer  type  of 
circuit,  which  was  designed  particularly  to  eliminate  out¬ 
age  during  electrical  storms,  had  only  three  cases  of  insu¬ 
lator  flashover  during  more  than  two  years’  operation. 
These  flashovers  caused  little  or  no  damage.  The  terrain 
traversed  by  these  circuits  is  subject  to  electrical  storms 
of  marked  severity.  This  is  especially  true  for  the  year 
1933.  As  this  type  circuit  comprises  two-thirds  of  the 
system  under  discussion,  it  wouM  seem  that  these  circuits 
of  more  liberal  design  justify  the  additional  expense  of 
construction. 

As  usual,  the  conductor  farthest  from  the  ground  wire 
had  the  greatest  number  of  flashovers ;  70  per  cent  of  the 
single-phase  insulator  flashovers  on  110-kv.  steel  tower 
circuits  were  on  the  bottom  conductor  and  20  per  cent  on 
the  middle  conductor. 

The  differential  current  relays  at  each  end  of  parallel 
circuits  should  operate  simultaneously  for  faults  within 
90  per  cent  of  the  circuit  length.  However,  there  is 
always  discussion  as  to  the  ratio  of  cases  cleared  simulta¬ 
neously  to  those  cases  in  which  the  relays  cascaded.  Dur¬ 
ing  twenty  cases  of  single-circuit  trouble  on  double  cir¬ 
cuits  there  was  evidence  of  the  relays  cascading  in  only 
three  cases. 

The  high  percentage  of  correct  oil  switch  and  relay 
operations  emphasizes  the  fact  that  by  careful  selection  of 
relay  settings,  correlated  with  proper  testing  and  mainte¬ 
nance,  the  equipment  will  function  as  desired  under  fault 
conditions.  Nevertheless,  constant  study  is  required  of 
the  actual  relay  operations  and  oscillogram  records  to 
approach  that  criterion  of  relaying — “instantaneous  isola¬ 
tion  of  faults  with  no  incorrect  operations.” 

The  relay  settings  on  this  particular  system  were  initi¬ 
ally  of  a  very  conservative  nature,  but  as  experience  and 
study  warrant,  more  rapid  fault  isolation  is  being  ob¬ 
tained. 

Automatic  Substations 
Show  Operating  Economies 

By  R.  J.  CORFIELD 

Assistant  Elearical  Engineer 
Utah  Copper  Company,  Garfield,  Utah 

Two  automatic  substations  of  4,000  kw.  with  automatic 
reclosing  circuit  breakers  at  the  Bingham  mines  of  the 
Utah  Copj)er  Company  in  more  than  five  years  have  cost 
in  repairs  only  one  cent  for  every  227  kw.-hr.  turned  out. 
I^ach  substation  comprises  four  1,000-kw.,  750-volt  d.c., 
^XX)-r.p.m.  converters.  The  two  are  used  to  supply  forty 
75-ton  locomotives.  Practically  all  mining  is  done  during 
the  day  .shift,  enough  ore  being  mined  in  that  period  to 
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supply  the  concentrating  plants  for  24  hours,  and  there¬ 
fore  service  continuity  is  very  essential. 

Decision  to  make  the  substations  automatic  followed 
study  of  fixed  and  operating  charges  and  reliability.  Only 
two  day-shift  operators  would  be  required  except  in  emer¬ 
gency,  thus  the  saving  due  to  direct  operation  was  less 
in  this  case  than  is  ordinarily  expected  in  continuously 
operated  stations.  Automatic  operation  also  would  per¬ 
mit  a  saving  in  light  load  losses  and  elimination  of  the 
cost  of  a  telephone  system  to  cover  the  entire  property, 
which  would  be  required  with  manual  operation.  About 
40  per  cent  of  the  trolley  system  is  located  in  the  blasting 
area,  and  short  circuits  due  to  falling  trolleys  are  common 
and  would  be  taken  care  of  by  automatic  reclosing  circuit 
breakers,  functioning  under  the  short-circuit  detector 
equipment. 

The  substations  have  been  in  operation  since  1928  and 
the  operating  results,  together  with  the  advantages  that 
cannot  be  capitalized,  fully  justify  the  use  of  automatic 
stations  wherever  dependability  and  economy  are  of  first 
importance.  In  a  little  more  than  five  years  a  total  of 
29,004,980  kw.-hr.  has  been  converted  with  110  failures 
of  automatic  devices.  Total  cost  of  equipment  repairs 
has  been  $1,277.56  for  the  period,  which  is  a  cost  per 
kilowatt-hour  of  $0.000044. 


Thermocouple  Standards 
for  Duct  Temperature  Studies 


Cables  are  load¬ 
ed  on  a  tempera¬ 
ture  basis  in  many 
instances  and  very 
frequently  the 
problem  of  cable 
temperature  meas¬ 
urement  is  encoun¬ 
tered.  The  accom¬ 
panying  illustration 
shows  the  installa¬ 
tion  of  thermocou¬ 
ples  for  tempera¬ 
ture  measurements 
as  used  by  the  Kan¬ 
sas  City  Power  & 
Light  Company. 


Ploin  of  Duct  Line 
Showing  method  of 
installation 
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Electrode"  Elements 
Used  in  3,000-Watt  Heaters 

By  FRED  CLAYTON 

Nashville,  Tenn. 

A  number  of  shop- fabricated  electric  water  heaters, 
3,000  watts  and  larger,  using  water  as  the  heating  element, 
were  in  operation  for  about  twelve  years  in  the  plant  of 
the  Gulf  Lumber  Company,  Fullerton,  La.  Economical 
both  as  to  first  cost  and  operation,  their  performance 
suggests  the  possibility  of  their  “off-peak”  use  for  heating 
hot  water  in  place  of  immersion  heaters  and  for  existing 
steam  and  hot  water  heating  systems  for  domestic,  hotel 
or  apartment  service.  Of  course,  such  heating  systems 
themselves  are  inefficient,  but  as  a  heat  generator  this  type 
of  unit  is  efficient  and  could  well  replace  fuel-fired  units 
where  the  surplus  power  is  available  during  off-peak 
hours. 

For  the  3,0(X)-watt  heaters  we  built  for  company  use 
a  section  of  ordinary  8-in.  iron  pipe  about  12  in.  long 
was  employed  wdth  a  regular  8-in.  pipe  cap  screwed  on 
one  end  for  the  top  end  of  the  boiler.  An  8-in.  flange, 
half  screwed  on  the  other  end,  to  which  was  bolted  an 
insulating  plate  of  1-in.  slate,  marble  or  ebony,  served 
as  the  bottom.  This  plate  must  have  strength  according 
to  the  water  pressure  and  serves  as  the  insulating  member 
to  support  the  electrodes.  Long  rods  ^  x  8  in.,  threaded 
the  entire  length,  serve  to  support  the  electrodes  at  a  height 
above  the  bottom  sufficient  to  allow  for  sediment. 

V-shaped  troughs  of  iV-iu-  sheets  of  iron,  lead  or 
other  suitable  metal,  six  in  number,  comprise  the  actual 
electrodes.  These  troughs  present  side  surfaces  approxi¬ 
mately  3  in.  wide  by  9  in.  long  and  have  their  ends  closed 
by  bending  the  sides  in  to  lap  together  and  drilled  for 
mounting.  The  lower  ends  of  these  six  troughs  are 


mounted  on  the  six  |-in.  studs  projecting  up  through  the 
bottom  insulating  plate.  The  tops  of  these  troughs  are 
bolted  to  an  insulating  plate,  thus  being  firmly  held  in 
a  circle  with  the  adjacent  sides  of  the  electrodes  about 
^  in.  apart.  In  operation  the  heated  water  rises  upward 
between  these  electrodes  to  the  top  insulating  space-plate, 
through  which  large  holes  are  drilled  for  circulation  to 
the  1-in.  pi])e  at  the  top  of  the  boiler  or  connected  to  the 
storage  tank. 

Water  oonneetions  to 
the  heater  eon.si.st  of  a 
1-in.  pipe  tapped  into 
the  8-in.  cap  and  also 
the  side  just  above  the 
flange  for  circulation. 
Opposite  the  lower  pipe 
a  1-in.  drain  valve  is 
tapped  into  the  heater 
for  flushing  out  the 
sediment  and  rust. 
Trough  -  shaped  elec¬ 
trodes  are  formed  at  ap¬ 
proximately  60  -  deg. 
angles.  The  holes  in 
the  insulating  plate 
through  which  the  ter¬ 
minal  stud  rods  project 
are  reamed  to  allow 
packing  to  be  squeezed 
under  washers  with  nuts 
to  make  a  watertight 
joint,  and  sheet  pack¬ 
ing  is  also  used  between 
the  flange  and  insulat¬ 
ing  bottom  plate.  Alter¬ 
nate  electrodes  are  con¬ 
nected  together  and  to 
the  same  lines  of  a  four- 
wire,  three-phase,  260- 
volt  circuit.  Capacity 
can  be  varied,  however, 
by  changing  to  a  dif¬ 
ferent  connection,  of 
which  several  are  pos¬ 
sible.  Control  in  most 
cases  was  thermostatic, 
but  could  be  pressure-operated  for  steam  application. 

Shop-fabricated  water  heaters  utilize  water 
as  the  heating  element 
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We  Are  Climbing  Out 


By  G.  F.  WITTIG 

Statistical  Editor  Electrical  World 


WHAT  are  the  prospective  needs  for  new  electric 
power  equipment  in  factories?  What  is  the  ef¬ 
fect  of  present  and  prospective  industrial  condi¬ 
tions  on  central-station  loads?  These  are  two  questions 
now  confronting  the  electrical  industry  in  both  the  man¬ 
ufacturing  and  power  generating  branches.  As  the  in¬ 
tensity  of  use  of  existing  equipment  increases,  the  need 
for  replacement  increases;  as  the  load  mounts,  central 
stations  need  to  be  prepared  to  meet  it. 

For  nearly  a  decade  Electrical  World  has  been 
compiling  monthly  returns  on  energy  consumption  from 
representative  manufacturers  and  from  power  com¬ 
panies,  classified  by  industry  groups.  The  results  of  this 
co-operative  survey  have  been  regularly  published  in  the 
form  of  an  index  of  industrial  activity.  An  eight-year 
record  for  a  number  of  these  industry  groups  is  shown 
in  the  accompanying  charts. 

Durable  goods  worst  hit 

Consider  first  the  group  of  Fig.  1.  They  have  certain 
characteristics  in  common — a  rise  culminating  before 
the  middle  of  1929;  a  decline  of  excessive  severity  per¬ 
sisting  for  more  than  three  years;  bottom  in  August, 
1932,  down  somewhere  around  25  per  cent  of  the  former 
peak;  subsequent  recovery  of  half  the  loss;  upward 
gradient  as  steep  as  the  previous  decline.  Certain  details 
are  readily  discernible,  such  as  the  moratorium  in  March, 
1933,  the  prompt  resumption  of  the  rise — somewhat 
overenthusiastic — the  moderate  setback  and  the  renewed 
ascent  since  last  winter. 

Iron  and  steel  attained  a  top  of  172.2  (using  the  1923- 
25  average  as  100)  in  May,  1929.  The  bottom,  in 
August,  1932,  was  44.0.  Three-fourths  of  the  activity 
at  the  peak  has  vanished.  The  May,  1934,  figure  is  97.2, 
considerably  more  than  twice  the  minimum.  Short- 
range  forecasts  are  hazardous;  they  are  likely  to  be  re¬ 
membered  when  the  event  occurs.  It  might  be  pointed 
out,  though,  that  it  seems  to  be  characteristic  of  this 
industry  to  be  more  active  in  the  first  half-year  than  in 
the  second,  but  that  this  feature  was  absent  during  the 
rising  year  1928,  and  that  thus  far  in  1934  the  movement 
has  been  consistently  upward.  As  to  the  magnitude  of 
this  industry,  the  latest  available  electrical  statistics  are 
those  of  the  Census  of  Manufactures  for  1929.  In  that 
year  it  purchased  nearly  5,000,000,000  kw.-hr.  and  oper¬ 
ated  about  3,800,000  hp.  of  electric  motors  on  purchased 
energy,  plus  a  somewhat  larger  capacity  on  energy  gen¬ 
erated  in  private  power  plants  (see  accompanying  table). 

By  way  of  comparison,  sales  by  central  stations  of 
energy  at  wholesale  to  all  kinds  of  industries  during  the 
same  year  were  44,325,000,000  kw.-hr.,  according  to  the 
Edison  Electric  Institute.  Purchases  by  the  iron  and 
steel  industry  equaled  11  per  cent  of  that  amount. 

For  the  metal-working  industry  the  variations  in  en- 


Measured  by  electrical  energy  consumption,  the 
decline  started  early  in  1929  and  struck  bottom  in 
the  summer  of  1932.  Recovery  has  been  definite 
and  much  of  the  lost  ground  has  been  regained. 
In  the  industries  most  affected  the  rise  has  been 
as  steep  as  the  preceding  decline.  Some  lines 
of  manufacturing  are  virtually  at  the  1929  level. 
The  study  is  based  on  ten-year  records  collected  by 
Electrical  World. 


ergy  sales  were  similar  to  those  of  iron  and  steel.  The 
peak,  in  February,  1929,  was  152.7,  again  on  the  average 
month  of  1923-25  as  100.  The  lowest  value  was  45.0, 
the  latest  was  88.5.  Thus  the  decline  cut  off  more  than 
70  per  cent.  Recovery  has  already  doubled  the  minimum 
figure. 

The  nearest  corresponding  Census  group  is  “Machin¬ 
ery,  not  including  transportation  equipment.”  It  pur¬ 
chased  2,823,000,000  kw.-hr.  in  1929,  equivalent  to  6.3 
per  cent  of  the  44,325,000,000  kw.-hr.  previously  men¬ 
tioned.  It  operated  2,815,433  hp.  on  purchased  energy  in 
addition  to  793,463  hp.  on  privately  generated  energy. 

Most  violent  of  all  was  the  fluctuation  in  the  automo¬ 
tive  industry.  At  its  worst  the  energy  used  was  down  to 
one-fifth  of  the  maximum.  By  last  April  half  the  lost 
ground  had  been  recovered. 

Energy  used  the  yardstick,  not  goods  production 

It  should  be  reiterated  that  the  statistics  here  quoted 
are  strictly  electrical.  They  are  based  solely  on  energ>’ 
consumption  as  reported  by  the  industries  directly  to 
Electrical  World  in  a  continuous  survey  that,  so  far 
as  is  known,  is  unique. 

Only  one  adjustment  has  been  made.  In  those  months 
having  more  or  fewer  than  26  working  days,  excluding 
Sundays  and  holidays,  the  proper  ratio  has  been  applied 


Motor  Horsepower  and  Purchased  Energy 


Motor  horsepower  Is  classified  as  to  operation  on  (a)  Pur¬ 
chased  energy  and  (b)  Energy  generated  in  manufacturers’ 
plants. 

(Source,  Census  of  Manufactures,  1929) 


Industry  Group 

Motor 

Horsepower 

Energy 

Purchased 

Million 

(a) 

(b) 

Kw.-hr. 

Iron  and  steel . 

.  3,792,146 

4,106,875 

4,986 

Metal  working(*)  .... 

.  2,815,433 

793,463 

2,823 

Automobile(t)  . 

.  1,172,751 

1,193,327 

1,354 

Food  products  . 

.  2,831,975 

642,530 

4,171 

Leather  products  . 

.  235,694 

119,994 

228 

Textiles  . 

.  2,156,673 

1,044,623 

4,033 

Rubber  products  . 

572,363 

240,921 

882 

Stone,  clay  and  glass.. 

.  1,798,757 

312,862 

2,845 

Chemical(t)  . 

.  1,841,249 

1,157,510 

8,094 

(•)Machinery,  not  including  transportation  equipment. 
(t)Motor  vehicles,  bodies  and  parts. 

(t)Chemical  products  combined  with  petroleum  and  coke 
products. 
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to  make  the  months  comparable.  This 
adjustment  seems  slightly  to  exaggerate 
February  operations  at  the  expense  of 
March,  but  it  remains  the  least  objec¬ 
tionable  method  of  taking  account  of  the 
eccentricities  of  our  calendar.  The  agree¬ 
ment  between  energy  consumption  and 
factory  output  has  been  discussed  for 
specific  industries  in  several  articles  that 
have  appeared  in  Electrical  World: 
Automobiles,  February  14,  1931,  page 
341 ;  rubber,  August  29,  1931,  page  390; 
textiles,  July  15,  1933,  page  80. 

Consumer  goods  far  steadier 

Fig.  2  presents  an  entirely  different 
group.  Food  products,  textiles  and 
leather  products  are  “consumer”  goods. 
They  are  far  more  stable  in  operation 
than  the  group  in  Fig.  1. 

The  first  of  these  has  for  six  years 
l)een  swinging  along  on  a  regularly  re¬ 
peated  and  almost  unvarying  annual 
cycle.  Even  in  1932  the  energy  consump¬ 
tion  was  only  moderately  below  that  of 
other  years.  Depression,  in  the  sense 
experienced,  for  example,  by  the  auto¬ 
mobile  industry,  simply  did  not  happen 
and  1934  promises  to  be  similar  to  other 
years. 

In  textiles,  there  is  usually  a  pro¬ 
nounced  midsummer  sag;  it  was  com¬ 
pletely  absent,  however,  in  1931,  and 
then  abnormally  severe  in  1932.  De¬ 
spite  the  decline  last  spring,  operations 
are  now  nearly  90  per  cent  above  the 
minimum. 

Fig.  4 — Energy  sales  to  ultimate 
consumers 

Total  and  major  classes 
Based  on  statistics  published  by 
Edison  Electric  Institute 
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As  energy  users,  the  food  and  textile  industries  are 
nearly  equal,  each  using  three  times  as  much  as  the  auto¬ 
mobile  industry. 

The  third  of  this  group,  leather  products,  when  at  its 
worst  was  only  44  per  cent  below  the  1928  maximum, 
and  lately  has  actually  been  above  the  1929  average  in 
its  consumption  of  electrical  energy. 

Rubber,  chemicals  and  stone 

A  miscellaneous  group  is  represented  in  Fig.  3.  So 
long  as  automobiles  remain  on  the  road  tires  wear  out 
and  have  to  be  replaced.  Springtime  sales  of  new  cars 
accentuate  the  demand.  In  1933  a  rush  to  stock  up  in 
anticipation  of  code  requirements  contributed  to  cause  a 
doubling  of  operations  within  a  period  of  four  months. 
The  resulting  oversupply  was  followed  by  a  decline,  then 
vigorously  renewed  activity.  The  electrical  requirements 
are  now  near  the  1929  level. 

In  the  stone,  clay  and  glass  group  stagnation  in  con¬ 
struction  activity  is  reflected  in  a  minimum  only  one- 
third  as  great  as  the  maximum.  While  the  subsequent 
improvement  is  apparent,  the  fact  should  not  be  over- 
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looked  that  winter  regularly  brings  a  recession  in  this 
group  of  industries. 

Finally,  the  composite  activities  of  the  chemical  indus¬ 
tries,  including  oil  refining,  show  remarkable  stability 
and  a  present  level  higher  than  in  1929. 

The  composite  output 

Many  of  the  larger  individual  establishments  in  these 
and  other  industry  groups  have  their  own  sources  of 
power.  Many,  however,  buy  central-station  energy.  How 
these  loads,  together  with  domestic,  retail  commercial 
and  sundry  minor  uses,  combine  to  make  up  the  country’s 


aggregate  central-station  load  curve  appears  in  Fig.  4, 
plotted  directly  from  the  monthly  statistics  of  the  Edison 
Electric  Institute  and  its  predecessor,  the  National  Elec¬ 
tric  Light  Association.  No  adjustment  has  been  made 
for  differences  in  the  length  of  the  months. 

Even  in  these  abnormal  years  the  characteristic  au¬ 
tumn  rise  is  evident.  The  output  is  now  close  to  that  of 
1929,  but  with  a  rising  trend  that  is  unusual  during  the 
first  half-year.  The  evidence  points  to  a  winter  maxi¬ 
mum  approximating  that  of  1929.  Those  systems  that 
are  overspeeding  the  national  average  should  establish 
all-time  peaks  within  the  next  six  months. 


Under- Water  Pool  Lighting 

Brings  Several  Innovations 


Added  safety  and  appeal 
for  night  bathers  are 
given  this  Clifton,  N.  J., 
pool  by  the  use  of  under¬ 
water  lighting.  The 
floodlights  illuminate  the 
surroundings  and  aid  in 
building  up  the  illumina¬ 
tion  level  at  the  center  of 
the  pool  on  which  they 
are  focussed 


By 

JAMES  FARRANT 

Elearical  Engineer,  Paterson,  N.  J. 

and 

F.  J.  GREENLEY 

Illuminating  Engineer, 

Public  Service  Elearic  &  Gas  Company, 
Passaic,  N.  J. 


More  than  50  kw.  of  under-water  lighting,  con¬ 
sisting  primarily  of  1,000- watt  units,  has  been 
employed  to  light  Rentschler’s  Clifton  Swim¬ 
ming  Pool  at  Clifton,  N.  J.,  to  attract  night  bathers.  It 
is  believed  to  be  one  of  the  largest  outdoor  installations 
of  its  kind.  Added  safety  and  greater  appeal  are  counted 
upon  greatly  to  increase  the  popularity  of  night  bathing 
and  water  sports  and  to  more  than  pay  for  the  added 
cost  of  installation. 

The  total  under- water  lighting  load  is  51.2  kw.  and 
consists  of  48  1,000- watt,  water-tight  projectors  and 
eight  400-watt  similar  units,  placed  in  cubical  niches  in 
the  concrete  walls  of  the  pool.  Lights  are  10  ft.  apart 
except  at  the  shallow  end,  w'here  they  are  spaced  20  ft. 
The  under-water  lights  are  supplemented  with  overhead 
lighting  consisting  of  ten  l,C)00-watt  open  reflectors 
spaced  60  ft.  on  centers  and  mounted  27  ft.  high.  The 
electrical  service  provides  for  100  kw.,  allowing  ample 
reserve  for  future  needs. 

Over-all  dimensions  of  the  pool  are  100x225  ft.  and 


the  depth  varies  from  2  to  9  ft.  The  reinforced  concrete 
walls  of  the  pool  are  from  12  to  18  in.  thick.  Water  is 
taken  from  the  city  main  and  sent  through  a  filtering  and 
chlorinating  plant,  which  furnishes  a  complete  water 
turnover  every  seven  hours.  The  pool  has  a  capacity  of 
about  900,000  gal.  of  water  and  with  plant  going  four¬ 
teen  hours  a  day  can  accommodate  10,000  bathers  per 
day  and  maintain  clear  water. 

Some  experience  with  under-water  units 

Many  problems  arise  in  under-water  lighting,  both 
mechanical  and  electrical,  which  are  not  met  with  in  dry 
installations.  Light  penetration  in  water  compared  with 
air  must  be  contended  with.  Water  clearness  has  also  a 
considerable  effect  on  the  penetration.  It  was  found 
that  with  the  1,000- watt  submersible  projectors  shown  in 
one  of  the  sketches,  which  had  a  12  deg.  beam  spread 
and  beam-lumen  of  approximately  42  per  cent  based  on 
the  bare  lamp  output,  there  was  a  penetration  visible  to 
the  eye  of  30  to  35  ft.  This  left  a  30  to  40  ft.  dark 
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To  overhead  floodlights 
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1,000- watt  projectors 


(a)  The  service  of  three  750, 000-circ.mil 
cables  is  brought  in  to  a  600-amp.  service  en¬ 
trance  switch;  from  the  switch  an  inclosed 
tiOO-amp.  busway  feeds  across  the  top  of  the 
control  board  with  taps  to  the  four  control 
l)anels.  Two  are  Identical  200-amp.  quick- 
make-and-break,  three-pole  solid  neutral,  ex¬ 
ternally  operated  fused  knife-switch  panels, 
each  to  control  half  of  the  under-water  lights. 
Another  is  a  split  type  with  two  100-amp.  simi¬ 
lar  switches  to  control  each  half  of  the  over¬ 
head  floodlights.  Branch  circuits  of  these  three 
are  either  No.  8  or  10  wire  in  li-in.  galvan¬ 
ized  conduit  fused  for  25  amp.  The  fourth 
panel  controls  the  circuits  of  the  filter  plant, 
signs,  building  lights,  sun-lamps  (10  kw.),  etc. 
All  four  panels  are  connected  by  a  4-in.  wiring 
channel  to  fan  the  circuits  from  the  conduit 
to  correct  panel.  Permission  from  the  Under¬ 
writers’  inspector  was  obtained  to  use  three 


or  four  two-wire,  220-volt  circuits  per  conduit 
with  common  No.  4  white  common  return. 
From  the  service  entrance  switch  a  No.  0 
secondary  incased  in  1-in.  conduit  was  run  to 
the  incoming  water  main  and  bonded  with 
code  groundulet  fittings.  Besides  the  grounding 
of  all  lighting  conduit  and  units  by  bonding, 
both  conduit  and  secondary  feeders  were 
grounded  at  the  filter  plant. 

(b)  Inasmuch  as  the  wall  thickness  of  the 
pool  was  only  12  to  18  in.,  the  units  are 
mounted  in  the  wall  of  the  pool  and  sufficient 
depth  for  the  units  and  wiring  obtained  by 
building  buttresses  in  back  of  each  opening. 
The  wires  are  carried  from  the  outlet  box  to 
each  unit  through  a  rubber  hose  which  is  run 
through  a  brass  piiie  (2  in.)  from  outlet  box 
to  niche.  To  relamp  or  service  the  units  two 
men  in  bathing  suits  are  required  because  of 
the  buoyancy  of  the  units. 


400- watt' 
projectors 

54 

30 


400 -watt' 
prq/ectorSK^ 


^ 


1,000- watt  projectors 


ii!  15 

6  5 


lA  12 
5  4 


Ifi  9 

4  3 


JLLt. 
31  Cir. 


r 

yb  overhead  floodlights 


Outlet  box-,.  ,'4  conduit.  Joins  all  boxes 


I  To  overhead  floodlights 


To 

'overhead 

vfood.'ighfi 


Concrete  wall 


ifubber  hose, 
box  to  projector 
contains  lighting 
cable  a  net  ground 
wires 


■Watertight  projector 


Concrete  buttress 
built  around  each 
opening 


Outlet  boxes  and  distribution  panels  are  connected  by 
conduit;  lighting  units  by  rubber  hose  to  outlet  boxes 


of  draining  under-water  projectors  of  water  which  would 
collect  by  “breather  action”  is  obviated  by  running  feed 
and  ground  wires  from  the  projector  outlet  box  through 
a  rubber  hose  which  keeps  projectors  at  atmospheric 
pressure  so  no  water  can  be  sucked  in  by  vacuum. 
Cloudy  lenses  and  resultant  damage  are  thus  avoided. 

The  main  lighting  service  of  three  750, 000-circ.mil 
cables  permits  a  maximum  load  of  600  amp.  at  220  volts. 
Branch  circuits  were  calculated  for  a  maximum  of  3 
volts  drop.  The  longest  run  on  the  layout  shown  is 


spot  in  the  center  of  the  pool  which  was  improved  by 
focussing  the  floodlights  in  the  center.  The  real  solution 
would  be  a  central  island  with  the  necessary  additional 
under-water  projectors. 

All  materials  selected  must  be  impervious  to  water 
and  its  chemicals,  such  as  chlorine  and  ammonia.  From 
this  standpoint  aluminum  projectors  had  to  be  replaced 
by  bronze  cases  because  the  cast  aluminum  showed  chem¬ 
ical  corrosion.  To  permit  servicing  of  the  projectors 
without  lowering  the  water  about  10  ft.  of  excess  cable 
is  provided  for  each  unit  and  coiled  behind  the  projector 
in  the  cubicle.  The  units  can  be  detached  from  their 
base  by  removing  a  center  bolt  and  brought  to  the  pool 
edge  for  repairs  or  bulb  replacements.  The  necessity 


Economically  to  supply  uniform  under-water 
lighting  to  an  outdoor  swimming  pool  involves 
provision  for  safety  to  bathers,  ready  maintenance 
of  units  and  the  relatively  poor  penetration  of 
light  under  water.  In  this  installation  supple¬ 
mentary  floodlights,  safety  bonding,  provision  for 
"breathing”  and  new  schemes  of  mounting  were 
found  to  give  a  successful  solution  to  a  problem 
confronting  other  illumination  and  sales  engineers. 


275  ft.  The  supply  is  such  that  one-half  of  the  lights 
can  be  put  on  if  desired.  For  electrical  safety  the  whole 
conduit  system  is  bonded  into  a  unit  grounded  at  eight 
points.  Each  light  under  water  is  positively  grounded 
to  bond  bushings,  which  are  a  part  of  the  conduit  system. 

Air  Conditioner  Paid  for 
Out  of  Tomato  Savings 

By  preventing  the  usual  loss  from  drying  out  under 
atmospheric  conditions  a  type  AC-1  G.E.  air  conditioner 
installed  in  a  tomato-ripening  room  saved  its  cost  on  a 
single  carload  of  the  fruit.  The  unit  was  installed 
in  the  ripening  room  of  the  Morris  Fruit  &  Produce 
Company,  Minneapolis,  Minn.  The  room  holds  two  car¬ 
loads  of  tomatoes,  and  before  the  installation  of  air  con¬ 
ditioning  as  high  as  20  per  cent  of  each  carload  spoiled 
from  loss  of  moisture.  Periodic  sprinkling  had  failed 
because  only  the  top  layers  received  the  proper  amount 
of  moisture. 

At  present  the  room  is  maintained  at  a  fairly  high 
temperature  and  the  humidity  held  at  approximately  70 
per  cent  by  the  conditioning  unit  to  promote  ripening. 
All  tomatoes  are  prevented  from  drying  out  and  actually 
tend  to  regain  their  natural  moisture  content.  The  fruit 
remains  firm  and  solid  and  commands  better  prices. 
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Making  Distribution  Satisfy 

Relentless  Inspection,  Instructive  Records,  Intelligent 

Customer  Psychology  Assure 


By  FRANK  E.  SANFORD* 

Distribution  Engineer 

Union  Gas  &  Elearic  Company,  Cincinnati,  Ohio 

TO  REVIEW  a  number  of  the  operating  and  serv¬ 
ice  aspects  of  electric  distribution,  to  study  in 
detail  the  effectiveness  of  several  maintenance 
policies  and  to  present  a  possible  perspective  viewpoint  of 
distribution  as  a  part  of  the  electric  system  is  the  pur- 
ix)se  of  this  paper. 

In  a  regular  tabulation  of  troubles,  complaints,  changes 
made  and  results  obtained  certain  principles  may  serve 
as  a  guide  or  “yardstick.”  Briefly  summarized,  they 
are:  (1)  Measure  continuity  of  service;  (2)  measure 
voltage  control. 

Just  as  the  annual  accounting  of  profit  and  loss  and 
the  inventory  are  invaluable  to  the  business  executive  in 
outlining  his  policies  and  program  for  the  next  year, 
these  annual  summaries  of  operation  serve  the  distribu¬ 
tion  superintendent  and  engineer  in  maintenance  and  con¬ 
struction  programs.  If  the  tabulations  are  made  monthly 
and  then  summarized  at  the  end  of  the  year  they  are  of 
constant  value,  not  only  to  those  to  whom  they  are  sub¬ 
mitted,  but  to  those  charged  with  the  individual  jobs  as 
well.  In  the  paragraphs  and  charts  which  follow  a  re¬ 
view  of  such  a  report  is  given,  based  largely  on  1933 
operation. 

The  complete  report  covers  a  central  division  and  three  smaller 
divisions  of  a  system  of  140  feeders  serving  187,000  residential 
customers  and  the  portion  of  28,000  commercial  customers  outside 
the  underground  network  area.  Industrial  service  to  5,700  cus¬ 
tomers  is  divided  between  the  overhead  distribution,  sub-transmis¬ 
sion  and  network  systems.  The  load  density  on  urban  feeders 
varies  from  1,000  to  10,000  kva.  and  on  the  suburban  feeders  from 
150  to  2,500  kva.  total  connected  per  square  mile.  Street  lighting 
is  served  mainly  by  separate  series  circuits  from  the  substations, 
with  some  constant  current  transformers  supplied  from  the  4-kw. 
feeders. 

Overhead  distribution  lines  are  operated  three-phase,  four-wire 
2,400/4,150  Y  volts,  with  all  single-phase  transformers  (except 
some  rural)  connected  phase  to  neutral.  The  central  transmission 
system  is  at  the  generating  voltage  of  13,200.  Tie  lines  between 
substations  and  sub-transmission  feeders  also  serve  the  larger 
power  loads  and  in  addition  a  number  of  outlying  distribution 
substations.  For  distribution  centers  in  outlying  territory  supply 
to  the  substations  is  at  33,000  volts.  There  are  two  power  plants 
in  the  area.  West  End  station  in  Cincinnati  and  Columbia  station 
outside  the  city,  with  66,000-volt  transmission  into  the  opposite 
side  of  the  main  load  area. 

Interruptions  of  service  on  kva.-hr.  basis 

Transformer  failure  records  are  commonly  compared 
on  a  percentage  basis.  Blown  primary  fuses  at  trans¬ 
formers  or  at  branch  lines  from  the  main  feeder  may 

*  Abstract  of  paper  aivardcd  one  of  James  H.  McGrazv  Edison 
Electric  Institute  prices  for  engineering  at  recent  E.E.I.  con- 
Z'cntion. 
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Fig.  1 — Lightning  biggest  cause  of  blown  fuses 
and  transformer  failures 
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Fig.  2 — Smallest  and  oldest  transformers  most  vulnerable 
to  lightning 

be  compared  in  the  same  way.  Wide  differences  of 
load  density  and  transformer  size  and  spacing  may  con¬ 
fuse  the  comparison.  Sometimes  transformer  and  other 
troubles  are  also  put  on  a  number  per  100  miles  of  line 
basis.  For  any  one  system  a  year-by-year  comparison 
on  this  basis  is  sufficient,  but  it  is  not  practical  for  com¬ 
paring  different  load  density  sections  of  one  system  or 
of  different  systems.  For  example,  a  comparison  be¬ 
tween  two  companies  showed  9.7  transformer  coil  fail¬ 
ures  per  100  miles  of  line  for  one  and  0.063  for  the  other. 
On  a  percentage  basis,  however,  the  first  company  had 
0.62  per  cent  and  the  second  0.69  per  cent. 

A  formula  which  has  been  used  and  which  gives  a  very 
good  measure  of  service  is  “availability,”  the  percentage 
of  connected  capacity  to  service  that  is  available  to  the 
customer.  Expressed  in  another  way,  it  is  the  kva.-hrs. 
total  of  outages  compared  to  kva.-hrs.  available  if  no  out¬ 
ages  had  occurred.  Since  the  unit  sold  is  the  kw.-hr., 
the  logic  of  this  basis  is  obvious.  Some  practical  disad¬ 
vantages  are  apparent  also,  but  when  the  per  cent  of 
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Fig.  3 — Frequent  inspection  and  repairing  cuts 
transformer  failures 
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Fig.  4 — Low  ground  resistance  averts  impulse  failure 


units  in  trouble,  feeder  outages,  and  details,  are  used  in 
conjunction  with  such  a  summary  figure,  the  operation 
perspective  is  fairly  complete. 

Availability  on  the  urban  section  of  the  distribution 
system  for  1933  was  99.99787  per  cent,  or,  in  other 
words,  there  were  2,13  kva.-hrs.  outage  per  100,000  kva.- 
lirs.  operation.  On  the  suburban  section  the  outage  was 
4.67  and  on  the  rural  20.64  per  100,000  kva.-hrs.  These 
figures  are  detailed  by  location  of  troubles,  in  Table  I. 

A  summary  and  classification  of  distribution  line 
troubles  and  transformer  troubles  is  given  in  Tables  II 
and  III.  This  is  for  the  64  urban  and  suburban  feeders. 
For  the  past  two  years  92  per  cent  of  the  feeder  outages 
have  been  for  less  than  one  minute;  that  is,  the  trouble 
was  cleared  on  reclosure  of  the  feeder  switch.  The  most 
outstanding  improvement  in  feeder  outages  has  been 
from  reduction  of  fuses  failing  to  clear,  or  not  clearing 
ahead  of  the  relay  operation. 

It  is  doubtful  that  much  further  reduction  can  be 
made  in  feeder  outages  due  to  distribution  line  troubles, 
at  least  on  urban  and  suburban  feeders.  Fusing  of 


branch  lines,  or  taps  from  the  main  feeder,  as  it  is  done 
on  this  system,  helps  to  reduce  the  number  of  feeder  out¬ 
ages.  The  balance  must  be  between  a  possibility  of  long¬ 
time  outages  to  a  part  of  the  customers  and  a  larger 
number  of  short-time  outages  to  all  the  customers  on  a 
feeder.  Without  these  sectionalizing  points  an  entire 
feeder  might  be  held  out  of  service  while  many  miles  of 
line  are  patrolled  to  locate  a  wire  down,  or  other  trouble. 

The  biggest  field  for  improvement  in  service  is  by 
reduction  of  trouble  at  transformer  installations.  These 
interruptions,  although  each  affects  a  small  percentage 
of  the  customers  on  a  feeder,  are  almost  always  for  much 
longer  periods  of  time.  Careful  inspection  is  often 
necessary  to  differentiate  between  lightning  and  sec¬ 
ondary  short  circuits  as  cause  of  trouble  during  a  storm. 

It  is  most  convenient  to  study  the  details  of  these 
causes  and  conditions  when  in  graphic  form.  The  accom¬ 
panying  charts  show  several  such  analyses  much  more 
clearly  than  would  the  original  figures  on  which  they  are 
based.  In  these  charts  the  units  in  trouble  are  shown  as 
a  percentage  of  the  number  or  estimated  number  of  units 
with  similar  conditions. 

Grounds  Interconnected — Before  the  lightning  season  of  1933 
eight  feeders  were  selected  which  had  higher  than  average  percent¬ 
ages  of  transformer  troubles  in  1932,  for  trial  of  the  interconnection 
of  grounding.  These  feeders  are  mainly  in  the  lower  load  density 
areas  of  the  suburban  group.  Lightning  arrester  grounds  and 
secondary  neutral  grounds  were  tied  together  only  where  inspec¬ 
tion  showed  there  were  two  or  more  water  pipe  grounds  on  cus¬ 
tomer’s  premises,  on  the  secondary. 

With  this  conservative  policy  interconnection  was  made  at  a 
total  of  708  installations.  There  were  no  failures  caused  by  light¬ 
ning  in  this  group.  At  the  same  time  this  work  was  done  an 
inspection  of  the  installation  was  made  and  fusing  and  other 
conditions  were  checked  and  corrected.  While  this  limited  experi¬ 
ence  is  not  sufficient  for  a  definite  conclusion,  it  does  check  with 
the  records  of  other  companies.  It  is  planned  to  continue  this 
more  extensively  in  1934. 

During  the  past  six  years  a  regular  schedule  has  been  followed 
for  inspection  and  repair  of  transformers  in  service.  Oil,  leads, 
bushings,  arresters,  fuses  and  ground  connections  are  checked, 
and  repaired  where  found  necessary.  The  transformer  case  is 
cleaned  and  painted.  In  addition  it  is  the  policy  to  return  to  a 
central  repair  shop  all  transformers  removed  from  service  due  to 
rebuilding,  rearrangements  or  other  reasons.  After  complete  dis¬ 
assembly  and  cleaning  they  are  put  in  first-class  condition  and  given 


In  this  prize  paper  it  is  shown  convincingly  that 
painstaking  analysis  of  the  details  of  current 
operations  is  the  most  promising  path  to  lower 
distribution  cost  of  better  service,  more  load  and 
happy  users.  Intuition  will  never  ferret  out  all 
the  weak  spots — factual  records  will.  The  rest 
lies  in  sensible,  executively-supported  action  on 
the  facts. 


ELECTRICAL  WORLD  4-  AUGUST  11,  1934 


179 


Fig.  5— 

Seventy  per  cent  of 
service-entrance  volt¬ 
ages  found  between 
118  and  122  volts 


Table  I — Kva.-Hrs.  Outages  in  Parts  of  100,000  Kva.-Hrs. 
in  Operation 

Trans- 

- - Distribution  Trouble - >  mission 

Branch  lYansf.  or  Sub- 

Feeder  Line  Fuse  or  station 

Outage  Fuse  Failure  Total  Trouble  Total 

3 2  Urban  feeders —  0.71  0.80  0.62  2.13  0  2.13 

32  Suburban  feeders  0.68  I.M  1.39  3.21  1.46  4.67 

1 4  Rural  feeders....  2.80  2.40  0.74  5.94  14.70  20.64 


From  25,565 
Readinjis  hjT 
-Troubkmtn 


the  same  tests  as  new 
transformers,  before 
aRain  being  placed  in 
stock  (see  Fig.  3). 

An  even  greater  re¬ 
duction  is  made  in  the 
blowing  of  fuses  due  to 
insulator  and  lead  trou¬ 
bles  and  internal  flash- 
over  due  to  low  oil 
level.  A  three-year  aver¬ 
age  indicates  that  this 
inspection  and  repair 
policy  reduces  troubles 
between  50  and  60  per 
cent,  comparing  trans¬ 
formers  inspected  during  the  previous  five-year  period  to  those 
not  inspected  in  this  period. 

Grounding  Resistance — The  data  shown  in  Fig.  4  check  fairly 
closely  with  theoretical  consideration  and  other  tests  on  satis¬ 
factory  grounding  conditions.  A  value  below  50  ohms  for  a 
single  driven  rod  has  been  found  readily  obtainable  in  most  cases 
in  this  locality.  As  part  of  the  inspection  and  repair  in  service 
routine  1,700  grounds  were  checked  in  1933.  The  installations 
had  been  made  over  a  period  of  two  to  ten  years  or  more  previous. 
Eighteen  per  cent  of  the  arrester  grounds  were  above  50  ohms 
as  found.  This  was  reduced  to  less  than  4  per  cent.  The  aver¬ 
age  resistance  on  the  repaired  feeders  is  now  about  25  ohms. 

Application  of  Primary  Fusing — In  1931,  after  a  study  and  ex¬ 
tensive  tests  on  primary  fuses  and  fusing  application,  a  new  basis 
was  adopted  using  newly  developed  bimetallic  links.  This  was 
reviewed  in  a  paper  presented  by  the  writer  at  an  A.I.E.E.  district 
meeting  at  Kansas  City,  October  22-24,  1931.  Companion  papers 
on  principles  and  design  of  expulsion  type  fuses  were  presented 
by  representatives  of  two  manufacturing  companies.  The  new 
fusing  was  based  on  short  circuit  rather  than  overload  current 
and  co-ordination  of  relay  settings  with  fuse  time-current  char¬ 
acteristics  was  provided. 

Relaying  open  of  the  feeder  switch  due  to  too  slow  blowing  of 
the  fuse  at  some  values  of  short-circuit  current,  or  due  to  shatter¬ 
ing  of  the  box  and  failure  to  clear,  has  been  reduced  as  the  new 
fusing  has  gradually  been  applied  throughout  the  system.  On 
the  entire  140  feeders  there  were  24  feeder  outages  from  this  cause 
in  1930,  sixteen  in  1931,  eight  in  1932  and  none  in  1933. 

At  the  same  time  that  this  reduction  in  feeder  outages  has  been 
effected  local  outages  due  to  transformer  fuses  blowing  have  also 
been  reduced.  Plug-tyj^e  cut-outs  were  in  use  on  a  majority  of 
the  older  installations,  and  experience  since  the  decision  to  replace 
them  has  confirmed  the  practical  value  of  the  new  basis.  The 
1933  record  shows  4  per  cent  of  the  plug-type  fuses  in  service 
blown  during  the  year,  compared  to  1.7  per  cent  of  the  smaller 
type  expulsion  fuses.  In  1932  2.3  per  cent  of  the  plug-type  and 
1.1  per  cent  of  the  expulsion  fuses  in  service  were  blown.  Many 
needless  fuse  blowings  and  resulting  outages  are  thus  eliminated. 

Voltage  control  a  major  aspect  of  analysis 

All  of  the  64  feeders  in  the  urhan  and  suburban  divi¬ 
sions  have  single-pliase  induction-type  voltage  regula¬ 
tors,  compensated  for  pliase  area  control.  The  regulator 
settings  and  operations  are  cliecked  semi-annually  by 
voltage  charts  taken  at  test  jwints  in  each  phase  area. 
This  central  division  and  one  other  division  are  covered 
in  about  two  years  by  a  night-reading  crew  checking 
transformer  loading  and  voltage  and  secondary  end 
voltages  on  all  single-phase  transformers.  A  summary 
of  this  routine  check  for  the  central  division  is  given 
in  Table  IV.  In  addition  to  this  work  the  same  crew 
checks  current  in  the  constant  current  street-lighting 
transformers  on  the  same  feeders  and  makes  special 
tests  as  required. 


Table  II — Feeder  Outages — Urban  and  Suburban 

Feeder  relayed  out  during  storm .  9 

Wire  burned  down  by  lightning .  5 

Failure  of  lightning  arrester .  3 

Lineman  caused  short  circuit .  I 

Wire  down  by  causes  beyond  control .  8 

Failure  of  pothead .  I 

Failure  of  station  equipment .  9 

Outage  of  transmission  circuit  supply .  34 


Volts 


Total  feeder  outages . 

Outages  due  to  distribution  line  trouble . 

Per  100  miles . 

Fuses  blown  on  overhead  branch  lines . 

Per  cent  (598  locations — 971  total  fuses) . 
Total  overhead  troubles  per  100  miles  of  line 


Table  III — Transformer  Trouble — Urban  and  Suburban 


Fuses 

Blown  Failures 


Fuses  blown . 

Transformers  failed  total  (see  note) . 

Percentage  (6,810  transformers) . 

Percentage  of  kva.  (137,000  kva.  total) _ 

Transformer  coil  failures . 

Percentage  coil  failures . 

Cause: 

Lightning . 

Short  circuit  due  to  line  or  tree  conditiom*. 

Short  circuit  mechanical  or  service . 

Overload . 

Mechanical . 

Unknown . 


Damaged  Part  Transformer  Failed 


High-voltage  coil  only. 
Low-voltage  coil  only. 
Both  coils . 


High-voltage  bushing 
Low-voltage  bushing. 
Terminal  or  leads . 


Note — Transformer  failure  counted  as  all  cases  where  transformer  is  removed 
from  .service  following  repeated  blowing  of  primary  fuses.  Fuse  blown — does  not 
include  fuses  blown  by  transformer  failure. 


-V  further  check  of  voltage  conditions  is  obtained  by 
readings  at  the  customers’  service  entrances.  These  read¬ 
ings  are  taken  by  the  troublemen  who  replace  blown 
service  fuses.  High  and  low  readings  are  checked  by  the 
voltage  complaint  inspector.  All  of  these  data — charts  and 
readings — are  used  by  the  engineers  on  voltage  control 
to  lead  to  correction  of  transformer  and  wire  capacity 
and  arrangements.  Two  measures  of  the  effectiveness  of 
the  voltage  control  o|ierations  are  used :  First,  average 
system  voltage  readings ;  second,  voltage  complaints  re¬ 
ceived.  The  average  of  the  2,623  transformer  sec¬ 
ondary  readings  was  121.1  volts  and  of  3,169  secondary 
end  readings  119.5  volts.  The  average  of  25,565  en¬ 
trance  switch  readings  detailed  in  Fig.  5  was  120.2 
volts.  Seventy  per  cent  of  the  total  number  of  readings 
were  between  118  and  122  volts.  All  of  the  reading 
data  are  kept  in  detail  by  feeders,  together  with  the  justi¬ 
fied  voltage  complaints  on  each  feeder. 

Transformers  for  residential  service  are  loaded  on  the 
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Table  IV — Load  and  Voltage  Readings 

Number  Per  Cent 


Feeders  covered  by  test  (central  division) .  40  . . 

Transformer  load  tests .  2,623  . 

Found  overloaded .  1 12  4 

Found  underloaded .  756  29 

Found  O.  K .  1,755  67 

'-econdaries  tested .  1,742  . 

Found  O.K .  1,412  81 

Rearrangements  required .  330  19 

Rearrangements  ordered: 

.''pans  No.  6  changed  to  No.  2 .  810  ..  .. 

.‘<pans  No.  2  changed  to  No.  2/0 .  16  . 

New  transformer  installations .  149  . 

Transformers  relocated. . .' .  55  . 

Transformers  relocated  and  sise  changed .  73  . 

Transformers  changed  at  same  location .  155  . 

Transformers  removed  from  service .  16  . 

Primary  rearrangements  ordered .  80  . 

Primary  phase  areas  changed .  15  . 

Feeder  arejis  changed  due  to  load  and  voltage  conditions.  13  . 


Table  V — Voltage  Complaints 


Number 

\'oltage  complaints  checked  (central  division) .  353 

Found  justified .  172 

Found  voltage  normal .  181 

Reported  high .  157 

Found  high .  44 

Reported  low .  72 

Found  low .  43 

Reported  fluctuating .  124 

Found  fluctuating .  85 


i'ummary  of  Causes  of  Justified  Complaints: 


Overloaded  primary .  9 

Overloaded  transformer .  7 

Overloaded  secondary  .  56 

( >verloaded  service  or  premise.  12 

I.(H)se  connections .  27 

I.oad  unbalanced .  5 


Wiring  or  appliances. . 
Regulator  adjustment. 
Transformer  trouble. . . 
Wrong  primary  phase 
Miscellaneous . 


Total 


Per  Cent 


49 

51 

45 

20 

35 


25 

25 

50 


9 

21 

2 

10 

H 


172 


as  excessive  lamp  burn-out  complaints,  along  with  complaints  of 
high  bills,  have  increased  in  recent  years.  This  increase  is  not, 
however,  chargeable  to  operating  conditions.  An  analysis  of 
voltage  complaints  received  and  the  causes  of  the  justified  com¬ 
plaints  for  the  central  division  is  shown  in  Table  V. 

In  this  summary  voltage  fluctuations  due  to  refrigerator  load  on 
secondaries  are  classified  as  due  to  “overloaded  secondary  lines” 
and  the  loose  connection  causes  include  service  entrance  switch 
connections.  It  is  interesting  to  note  that  about  twice  as  many 
high-voltage  complaints  were  received  as  low  voltage,  but  the 
justified  complaints  were  equal,  high  and  low. 

Comparison  of  the  four  divisions  of  the  system  on  the  basis  of 
complaints  received  per  1,000  residential  and  commercial  cus¬ 
tomers  shows:  2.3  for  the  central  division;  1.4  for  the  other  divi¬ 
sion  included  in  the  central  operations ;  4.2  each  for  the  other 
two  divisions  which  do  not  have  the  periodic  check  of  voltage 
control  as  do  the  first  two  divisions.  It  has  been  found  that  the 
periodic  field  check  locates  the  low-voltage  and  overloaded 
secondaries,  although  it  does  not  locate  all  of  the  fluctuation  cases. 
The  two  divisions  included  in  the  periodic  check  had  only  0.28 
justified  low-voltage  complaints  per  1,000  customers  compared 
to  1.4  in  the  other  two  divisions. 

Interference — Radio  interference  has  been  reduced  steadily  and 
the  complaints  received  during  the  past  two  years  have  been  only 
about  one-third  to  one-half  of  what  they  were  during  1928  and 
1929.  Interference  from  power  equipment  has  reduced  to  even  a 
greater  extent,  being  about  25  per  cent  as  much  in  1933  as  in  1929. 
Only  20  per  cent  of  the  complaints  received  were  found  to  be  due 
to  power  causes,  but  here  again  good  will  and  customer  rela¬ 
tions  justify  a  liberal  policy  in  investigating  all  complaints  which 
are  made.  It  is  estimated  that  the  inspection  costs  represent  about 
one-half  of  1  per  cent  of  the  revenue  from  radio  usage.  - 

Work  which  has  been  done  for  other  reasons  has  heli)ed,  inci¬ 
dentally,  to  reduce  radio  interference.  The  change  in  primary 
fusing,  mentioned  in  a  previous  paragraph,  is  an  example.  Inter¬ 
ference  from  this  cause  reduced  from  121  in  1930  to  fifteen  in 
1933,  eight  of  which  were  due  to  the  plug-type  boxes,  which  are 
being  removed  from  service  as  fast  as  economical.  .Another  angle 
to  this  inspection  work  is  that  many  of  the  power  cause  inter¬ 
ference  cases  would  later  develop  into  more  serious  trouble. 
Radios  locate  troubles,  such  as  locjse  connections  and  faulty  equip¬ 
ment,  in  their  initial  stages. 


Table  VI — Radio  Interference 

Number  Per  Cent 


Radio  complaints  checked  (rentrul  division) .  309  . 

Electric  service  caused .  64  21 

Customer’s  appliances  .  .  45  13 

Radio  set  trouble .  71  23 

Other  utilities  caused .  15  5 

I'nfounded  or  disappeared .  114  36 


Causes  of  Electric  Service  Interference: 

Primary  plug-type  fuses .  8 

Primary  wood  box  fuses .  2 

Primary  porcelain  box  fuses .  5 

Lightning  arresters  or  conn .  4 

^'ccfuidary  trouble .  6 


.■\rc  lamp  or  circuit .  / 

Tree  grounds .  15 

High-voltage  line  discharge .  9 

Voltage  fluctuation .  4 

Other  causes .  t 

- 4 

Total .  64 


liaMs  of  carrying  1()0  per  cent  of  their  rated  capacity  at 
the  time  of  peak  load.  Loading  curves  have  been  plotted 
to  ,give  the  transformer  size  required  for  any  ampere 
reading  during  the  year.  These  curves  are  based  on 
average  residential  demand  curves,  temperature  rise 
and  ambient  temperature  for  the  type  loading  and  con¬ 
ditions  of  this  locality.  Two  measures  of  the  effective¬ 
ness  of  this  method  and  the  {jeriodic  check  are,  first,  the 
very  small  number  of  transformers  failed  due  to  over¬ 
load  even  with  the  continued  increase  in  residential  con- 
sum])tion,  and  second,  the  ratio  of  connected  transformer 
capacity  to  actual  demand  on  the  feeders. 

Complaints — The  company  has  a  very  definite  policy  with 
regard  to  complaints,  on  the  basis  that  good  will  is  created  by 
prompt  and  careful  individual  attention  to  all  complaints  made. 
High-voltage  complaints,  a  large  percentage  of  which  originate 


For  Handy  Heat  Use  Electricity 

Sprinkler  devices  that  open  automati¬ 
cally  when  subjected  to  a  sudden  rise  of 
temperature  should  be  tested  periodically 
after  installation  for  complete  assurance 
of  their  operation  when  called  upon.  The 
Viking  Corporation,  Hastings,  Mich., 
manufacturer  of  sprinkler  equipment, 
sought  a  safe  and  effective  means  to  make 
such  tests  that  could  be  supplied  to  the 
buyers  of  its  product.  The  means  was 
found  in  electric  heat. 

To  the  bottom  of  an  ordinary  oil  can 
was  applied  a  2(X)-watt,  1 1 5-volt,  ring  ty|)e 
heater,  2  in.  in  diameter,  and  the  job  fin¬ 
ished  off  with  a  heat-insulating  inclosure. 


typs  heater,  200  watts 

_ 


A  few  ounces  of  water  is  jjoured  into  the  can,  the  sjxait 
screwed  back  in  and  the  electrical  connection  made  with 
an  extension  cord  to  the  nearest  outlet.  Soon  the  water 
begins  to  boil  and  steam  to  spurt  out  of  the  spout.  The 
jet  of  steam  is  turned  on  the  heat  detector  under  test, 
which  quickly  opiens  if  it  is  O.K.  Then  the  inspector 
moves  his  ladder  to  the  next  device  and  tries  it  in  turn. 
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Largest  of  Cranes  a  Triumph 

in  Co-ordinated 


350-Ton  Hammerhead  Structure  Has  425  Hp.  for 

and  Fleet  Apparatus  on 

By 

R.  W.  MONROE 

Industrial  Engineering  Division,  . 

Westinghouse  Elearic  inclosecl,  split-traiiie,  null  type,  especially  suitable  for 

&  Manufaauring  Company,  the  frequent  reversals  and  heavy  loads  encountered. 
East  Pittsburgh,  Pa.  Each  iiiotor  IS  equipped  with  an  electrically  released, 

spring-set  shoe  brake  with  torque  rating  of  at  least  150 
.  ,  ,  .  per  cent  of  full  load  motor  torque.  In  addition,  the  main 

recen  y  P  hoists  are  equipped  with  emergency  brakes  of  the  elec- 

s.avy  ar  ,  remer  on,  trically  released  spring-set  type  which  are  located  on  the 

mimerhead  crane  that  IS  ^ou„tershaft  of  the  hoisting  mechanism, 
apacity.  ns  e  ectric  Electrically  released  brake  shoes  on  the  slewing  and 

atmg  vviti  per  cen  racking  motors  are  shunt  wound  with  adjustable  dis- 
e  ^ois  s  can  raise,  cliarge  resistor  to  obtain  graduated  application  of  the 

0-11).  loads  at  1  5  ft.  brake  shoes  for  smooth  deceleration. 


Operator  has  full  command  of  equipment 

All  control  is  of  the  full  magnetic  type.  Three  am¬ 
meters,  one  for  each  of  the  main  hoists,  and  auxiliary 
hoist  motor  circuits  are  located  in  the  operator’s  cab 
above  the  master  switches  to  indicate  the  approximate 
load  on  each  hoist.  Another  indicator  panel  in  the 
operator’s  cab  includes  three  synchro-tie  receivers  which 
indicate  to  the  operator  the  positions  of  the  main  and 
auxiliary  trolleys  along  the  runway. 

A  main  load  of  250  gross  tons  is  carried  on  a  balanced 

beam  supported  from  two 
trolleys  of  125  gross  tons  ca¬ 
pacity  each  with  a  maximum 
working  radius  of  115  ft.  An 
auxiliary  trolley  of  30  gross 
tons  capacity,  operating  on 
tracks  between  the  main  trol¬ 
leys,  has  an  extreme  working 
radius  of  180  ft.  Both  the 
two  125-gross-ton  trolleys 
and  the  30-ton  auxiliary  trol¬ 
ley  are  of  the  rope-operated 
type,  with  the  hoisting  and 
racking  engines  located  in  the 
machinery  house.  The  main 
hoist  engines  are  equipped 
with  electric  clutches  for 
clutching  the  two  engines  to¬ 
gether,  when  desired,  for  dual 
operation.  Electric  clutches 
on  the  two  main  trolley  rack¬ 
ing  engines  permit  similar 
115-ft.  reach  and  operation  of  the  main 

136-ft.  lift  trolleys. 


Up.  of 
Motors 

(2)  100 

(1)  50 

(2)  25 

(1)  25 

(2)  50 


Lo:id, 

Gross  Tons 


Windinp 

Series 

Series 

Series 

Series 

Coni{>ound 


Sfieed 

7. 6  ft.  |>er  min. 

15  ft.  tier  min. 

40  ft.  per  min. 

100  ft.  per  min. 

I  rev  in  6  min. 


Operation 
HoistiiiK  (Main) 
Hoisting  (.4ux.) . 
RackiiiK  (Main) 
Racking  (Aux  ). 
Slewing . 


.All  hoisting,  racking  and  slewing  engines  are  indi¬ 
vidually  driven  by  electric  motors  ojjerating  on  230 
volts  d.c.  supplied  from  a  substation  located  at  the  base 
of  the  crane.  The  motors  are  of  the  heavy-duty,  totally 

22  ~  ton  machinery 
/  house  crane 

I  'Coun-f-erweio/hi- 


b~fon  service  crane 


5-  ton  monorail  hoist 


Rear  swinq/er  enq/ine  Front  swinq/er  enquire 


5 -ton  hook 


3<r -Operators  cab 
2  - 125  ~ton  hooks 
250  ~  ton  hook  — -1 
,  Minimum  radius  of  [ 
30  ton  and  250 ton  hooks, 

115-0”max.  radius  of  ] 
—  250 -ton  hook - ■ 


\2-125  ton  ; 

'y  main  trolleys 
'2-125  ton  blocks  /  V 

I  30 -ton  auxiliary 
\  trolley 


i  Main  hoist  \  i  { Auxiliar^ 
I  '  drums  \  rack  drum 
'  I  '  1 

Auxiliary!  Main 
hoist  drum  rack  drum 

22 -ton  hook  j 


- - I 

- 180-0  max.  radius  of  30  ton  ■ 

1  j  hooks 

184-0"max.  radius  of  5-ton  hooks 
. -—196'-6"- - 


115  -O^norma!  max. 
lift  above  pier  deck' 
for  125  -  ton  hooks 


106-6  normal  max. 

\  "lift  above  pier  deck 
I  for  250  -  ton  hook 


’Passenger 

elevator' 


Substation 
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World’s  largest  revolving  crane  of 
the  roller-circle  turntable  type 


Power 


Placing  Naval  Guns 
Ship  or  Pier 


light  loads  at  high  speed.  These  hoists  o])erate  on  mono¬ 
rails  supported  by  cantilevers  from  the  main  structure 
which  extend  the  entire  length  of  the  front  and  rear 
cantilever  and  which  are  curved  at  the  tower  structure 
to  provide  clearance  when  passing  the  tower  with  loads. 

The  rotating  member  consists  of  the  boom  with  its 
front  cantilever,  190  ft.  long,  carrying  the  trolleys,  and 
its  rear  cantilever,  of  120  ft.,  carrying  a  house  for  the 
operating  machinery  and  concrete  counterweights.  The 
rotor  is  carried  on  two  semi-circular  welded  box  girders 
with  their  rolled  steel  tracks  resting  on  a  live  roller  circle. 
Eighty  tapered  rollers  held  in  correct  position  by  a  heavy 
structural  spider  rotate  smoothly  about  the  kingpin ; 


Main  and  auxiliary  hoist  engines  on  the  lower  floor  have 
direct  horizontal  leads  to  trolleys 

The  racking  engines  and  switchboaids  are  on  the  upper 
floor  with  a  25-ton  traveling  crane  overhead  for  servic¬ 
ing  and  maintenance  of  machinery. 


Twelve  i)arts  of  1^-in.  steel  rope  support  each  125- 
gross-ton  hook.  The  hoisting  rope  for  each  main  hoist 
is  in  a  single  piece  with  the  loop  around  an  equalizing 
sheave  toward  the  front  of  the  beam  and  with  its  ends 
made  fast  to  the  motor-driven  hoisting  drum. 

Trolley  racking  is  performed  by  wire  ropes  attached 
to  both  ends  of  the  trolley ;  the  forward  attachment  leads 
around  a  sheave  located  toward  the  forward  end  of  the 
boom  and  is  carried  overhead  on  supporting  sheaves  to 
the  racking  drum.  A  second  rope  attached  to  the  same 
drum  is  carried  forward  horizontally  and  attached  to 
the  rear  of  the  trolley. 

Full  length  travel  for  auxiliary  hoists 

In  addition  to  the  two  main  and  auxiliary  hoists,  two 
^gniss-ton  monorail  hoists  are  included  for  handling 


Operator’s  cab  affords  unrestricted  view  of  all  hooks 
in  all  positions 

Note  the  three  synchro-tie  indicators  for  indicating  the 
positions  of  the  main  and  auxiliary  trolleys  along  the 
runway  and  the  three  ammeters  mounted  in  front  above 
the  operator  for  indicating  the  loads  on  the  main  and 
auxiliary  hoists. 
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two  in(le|)en{lent  slewing  mechanisms  drive  vertical  pin¬ 
ions  meshing  with  the  slewing  rack  which  is  attached  to 
the  tower  structure  and  thus  rotate  the  superstructure. 

A  two-story  structure  on  the  rear  cantilever  com¬ 
prises  the  machinery  house,  with  the  hoisting  engines 
on  the  lower  level  in  order  to  provide  a  direct  lead  of 
all  hoisting  lines  to  the  trolleys,  thereby  eliminating  the 
use  of  deflecting  sheaves.  A  25-ton  overhead  traveling 
crane  is  provided  in  the  machinery  house  for  erection  and 


maintenance  of  the  operating  machinery  located  therein. 
For  servicing  the  trolleys  and  the  slewing  mechanisms  a 
6-ton  hand-operated  service  crane,  which  extends  into 
the  first  panel  of  the  forward  cantilever,  is  provided, 
h'or  hauling  the  operator  and  other  attendants  from  the 
ground  to  the  cab  level  there  is  an  electrically  operated 
jiassenger  elevator  on  the  crane. 

Dravo  Contracting  Company  designed  and  erected  the 
crane. 


“Part-Winding’'  Starting  Prevents 
Objectionable  Voltage  Fluctuations 

At  the  end  of  a  long  line  this  power  user  found 
a  way  to  beat  drastic  starting  current  limitations 


By  HOMER  W. 
FORSCHNER 

Engineer, 

Elearic  Machinery  Manufacturing 
Company, 

Minneapolis,  Minn. 


DRA.STIC  limitations  of  starting  current  were  im- 
j)osed  ui)on  two  large  synchronous  motors  driving 
pulp  grinders  in  the  mill  of  the  Manistique  Pulp 
&  Paper  Company.  The  grinders,  recently  electrified, 
were  formerly  driven  by  waterw'heels.  The  changeover 
occurred  simultaneously  wu’th  the  partial  abandonment  of 
a  private  generating  plant  in  favor  of  power  supplied 
from  Sault  Ste.  Marie  by  the  American  States  Public 
.Service  Conqiany.  The  motors  driving  the  pulp  grind¬ 
ers  form  a  relatively  large  part  of  the  load  at  the  end 
of  a  ld5-mile  transmission  line  which  supplies  energy 
to  the  pai>er  mill  as  well  as  to  the  city  of  Manistique, 
Mich. 

Each  of  the  two  motors  is  rated  1,250  hp.,  0.9gj[wwer 
factor,  225  r.p.m.  for  use  on  a  three-phase,  60-cycle, 
2,300-volt  system.  At  full  load  and  rated  power  factor 
the  kva.  drawn  |x*r  motor  is  1,080. 

The  ])ower  coinj^any  decided  that  the  starting  of  the 
motors  would  not  be  disturbing  to  the  system  if  the 
total  kva.  inrush  would  not  exceed  1,500,  which  is  only 
140  |xr  cent  of  the  full-load  value,  and  providing  further 
that  this  amount  should  be  reached  only  by  increments, 
each  not  to  exceed  375  kva.,  which  is  35  ])er  cent  of 
full-load  value. 


To  design  the  motors  with  the  necessary  tonpie  to 
start  the  pulp  grinders  is  not  difficult.  But  to  design 
them  with  such  drastic  limitations  on  the  kva.  drawn 
at  starting  has  hitherto  been  considered  impossible  of 
attainment  in  a  standard  construction  synchronous  motor. 
The  usual  synchronous  motor  of  this  speed  would  re¬ 
quire  250  per  cent  full-load  kva.  to  develop  the  required 
torque.  Here  the  kva.  was  limited  to  140  per  cent  or, 
roughly,  half  the  usual  value. 

Several  ways  were  considered  of  bringing  the  motor 
and  grinder  to  full  speed.  Among  these  were;  (1) 
Use  of  the  existing  waterwheels  to  accelerate  motor 
and  grinder  to  full  speed  before  application  of  voltage 
to  the  motor.  (2)  Use  of  a  clutch  between  motor  and 
grinder,  using  the  running  torque  of  the  motor  to 
accelerate  the  load  through  clutch  slippage. 

Analysis  showed  that  a  motor  directly  coupled  to  the 
grinder  shaft  would  be  most  economical  and  most  sat¬ 
isfactory,  providing  tbe  starting  kva.  limitations  could 
be  met.  They  were  met  by  a  comparatively  new  starting 
method  extensively  used  the  last  three  years — "part 
winding.’’  With  this  method  of  starting  the  stator  wind¬ 
ing  of  the  motor  is  divided  into  any  suitable  number  of 
parallel  circuits,  in  this  case  four.  The  first  circuit  is 
connected,  thus  energizing  one-fourth  of  the  winding. 
Then  the  second,  third  and  fourth  circuits  are  paralleled 


Starting  is  an  acute  problem  with  two  big  synchro¬ 
nous  motors  operating  as  a  large  part  of  the  load 
at  the  end  of  a  long  transmission  line.  And  this 
particular  line  also  supplies  general  service  to 
many  custonaers.  The  ingenious  solution  adopted 
for  this  paper  mill  grinder  drive  may  well  find 
application  with  other  large  industrial  motor  users. 
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Starting  these  large  motors  causes  no 
objectionable  voltage  disturbances  on 
the  line 


at  intervals,  the  last  one  completing  the 
energizing  of  the  whole  stator  winding. 

The  kva.  drawn  by  the  motor  increases 
in  proportional  increments  and  at  no 
time  the  circuit  opened. 

Ordinarily  the  stator  circuits  for  part- 
winding  starting  are  connected  directly 
to  the  full-line  voltage.  The  very  low' 
percentage  kva.  allowed  in  this  case  re- 
(juired  the  use  of  reduced  voltage  at 
starting  in  addition  to  the  part  windings.  ^ 

The  sequence  of  operation  shows  how 
the  combination  of  part-winding  and  re¬ 
duced  voltage  was  used.  The  accompanying  graph  indi¬ 
cates  with  corresponding  numbers  the  resulting  changes 
in  kva.  drawn  from  the  line  in  the  starting  sequence. 

It  is  to  be  noted  that  there  is  ample  time  between  steps 
to  allow  the  line-voltage  regulator  to  compensate  for  any 
voltage  drop  caused  by  the  load  increase  of  the  previous 
step.  During  operation  of  the  grinder  the  load  is  auto¬ 
matically  kept  at  the  desired  value  by  use  of  a  Meyer 
hydraulic  governor.  This  device  also  acts  to  reduce  the 
load  gradually  to  zero  at  time  of  shut-down.  Obviously 
a  quick  removal  of  load  is  to  be  avoided  as  w'ell  as  quick 
application  of  load. 

Control  is  very  simple 

One  control  panel  serves  for  the  two  motors.  The 
main  breaker  is  located  adjacent  to  this  panel.  The 
three  paralleling  breakers  for  successively  connecting 
three  of  the  motor  stator  circuits  are  inclosed  and  placed 
adjacent  to  each  motor.  Thus  only  one  set  of  pow’er 
cables  is  required  from  motor  to  control.  The  main 
breaker  serves  to  connect  the  first  of  the  stator  circuits 
at  starting  and  to  disconnect  all  stator  circuits  at  shut¬ 
down.  Since  the  main  breaker  interrupts  the  full  current 
at  shut-down  the  paralleling  breakers  can  be  of  compara¬ 
tively  small  interrupting  capacity. 

2,000 
5  1,500 
^  t.OOO 


A  minimum  of  apparatus  is  required.  Although  the 
starting  oj^eration  involves  six  major  increments  ])lus 
application  of  the  direct-current  excitation,  only  one 
standard  type  auto-transformer  is  used.  No  reactors 
or  resistors  are  necessary  as  the  reactance  of  the  “part¬ 
winding”  motor  stator  serves  that  purpose.  Divided  into 
four  parallel  circuits,  the  miotor  stator  winding  takes 
the  place  of  four  separate  reactors  during  starting.  Thus 
the  choking  action  to  cut  down  the  starting  kva.  takes 
place  in  the  motor  itself,  and  most  of  the  energy  dissi¬ 
pated  can  act  to  produce  torque,  giving  a  high  amount 
of  torque  for  a  given  kva.  inrush.  With  the  standard 
reactor  or  resistor  type  starter  whatever  energy  is  dissi¬ 
pated  in  the  reactor  or  resistor  is  lost,  and  in  that  case  a 
higher  kva.  inrush  results  for  a  required  amount  of 
torque. 

The  field-responsive  frequency  relay  is  used  to  apply 
the  excitation  at  the  proper  speed.  In  this  it  serves  an 
important  function.  Application  of  the  excitation  pre¬ 
maturely  would  result  in  considerable  line  disturbance 
and  jjerhaps  stalling  of  the  motor  instead  of  synchro¬ 
nizing.  Application  of  excitation  any  time  after  the  in¬ 
stant  the  motor  has  reached  correct  speed  for  syn¬ 
chronizing  results  in  prolonging  the  starting  pericxl, 
which  of  course  is  to  be  avoided.  During  operation,  if 
for  any  reason  the  motor  is  caused  to  drop  out  of  syn¬ 
chronism,  the  frequency  relay  immediately  removes  the 
excitation.  Thus  any  disturbance  by  the  motor  “buck¬ 
ing”  to  a  stop  is  automatically  avoided. 

Big  motor  solved  for  small  line 

riie  installation  has  met  all  ex|>ectations  of  satisfac¬ 
torily  starting  the  load  without  exceeding  the  specified 
current  inrush.  Thus  has  been  provided  a  means  for 
successfully  starting  large  synchronous  motors  of  stand¬ 
ard  construction  on  systems  of  small  ca])acity,  on  the 
end  of  long  lines,  or  on  networks  where  relatively  small 
changes  in  current  are  allowed.  Credit  for  their  part 
in  making  this  installation  successful  should  go  to  Frank 
F.  F'owde  &  Company,  Chicago,  who  are  the  engineers 
responsible  for  designing  the  transmission  line  and  set¬ 
ting  the  current  limitations  at  starting.  Also  to  George 
F.  Hardy,  New  York,  who  engineered  the  entire  motor 
installation. 


Motor  synchronized s 


Full  load 
applied^ 


No  more  than  1,500  kva.  needed  to  start  1,250-hp.  motor 

1.  First  stator-circuit  connected  to  reduced  voltage.  2. 
Second  stator-circuit  connected  to  reduced  voltage.  3. 
Third  stator-circuit  connected  to  reduced  voltage.  4. 
Fourth  stator-circuit  connected  to  reduced  voltage. 
(Whole  stator  is  now  connected  at  reduced  voltage  and 
rotor  accelerates  as  an  induction  motor  to  synchroniz¬ 
ing  speed.)  5.  Frequency-actuated  field  relay  closes 
field  contactor  to  apply  direct-current  field  excitation. 
Motor  then  synchronizes.  Excitation  is  applied  at  re¬ 
duced  value  to  minimize  any  disturbance  at  synchroniza¬ 
tion.  6.  Full-line  voltage  is  applied  to  stator  (motor  now 
operating  in  synchronism)  without  opening  circuit  hy 
Korndorfer  transfer  from  reduced  to  full  voltage.  7. 
Excitation  brought  to  full  value.  8.  Full  load  is  gradu¬ 
ally  applied  at  the  grinder 
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LETTERS  TO  THE  EDITOR 


Consumption  Depends 
Primarily  on  Price 

To  the  Editor  of  the  Electrical  World: 

“The  influence  of  inexpensive  water 
power,  the  absence  of  competing  serv¬ 
ices  and  other  factors  must  be  con¬ 
sidered  in  studying  these  data  in  com¬ 
parison  with  data  from  other  sections.” 
This  statement  is  quoted  from  an  un¬ 
signed  article  appearing  in  the  May  26, 
1934,  issue  of  Electrical  World  en¬ 
titled,  “When  Use  Is  Measured  by 
Comparable  Unit  Values.”  It  is  un¬ 
doubtedly  correct,  but  in  the  case  of 
domestic  usage,  at  least,  this  is  true  to 
a  far  smaller  degree  than  might  be 
directly  indicated  from  the  figures.  To 
show  this,  I  have  plotted  the  data  given 
in  the  article  for  domestic  service,  in¬ 
cluding  “municipal  only,”  and  other 
data  extending  out  to  an  annual  use  of 
4.200  kw.-hr.  per  customer  for  Winni- 

It  is  to  be  noted  that  all  of  the  points 
shown  are  reasonably  close  to  a  definite 
"trend”  curve  and  indicate  that  no  mat¬ 
ter  where  in  this  country  or  Canada  it 
is,  the  domestic  consumption  of  elec¬ 
tricity  depends  very  largely  upon  the 
j)rice  charged  for  it ;  moreover,  in  spite 
of  the  depression,  there  has  been  a  dis¬ 
tinct  increase  in  the  consumption  of 
electricity  per  customer  for  a  given 
price  per  kilowatt-hour.  Between  the 
years  1927 -and  1932  this  has  apparently 
amounted  to  about  75  kw.-hr.  per  an¬ 
num,  as  shown  by  the  displacement  of 
the  plotted  curve  from  the  solid  line. 
Whether  or  not  a  point  for  a  certain 
locality  falls  on  the  general  trend  line 
probably  depends  more  on  the  degree 
to  which  rates  are  promotional  than  on 
anything  else,  although  by  taking  aver¬ 
ages  for  sections,  as  is  done  in  the 
article,  this  factor  would  be  very  largely 
eliminated. 

In  industries,  commercial  establish¬ 


ments  and  on  farms  the  amount  of 
energy  used  by  each  customer  must  de¬ 
pend  very  largely  on  size,  so  that  some 
correction  for  this  fact  must  be  applied 
before  comparisons  can  be  made  even 
when  using  the  trend  line.  Witness 
the  extremely  high  farm  usage  in  the 
Western  states  as  given  in  the  Elec¬ 
trical  World  article  referred  to.  In 
spite  of  this  P.  P.  Stathas  has  found  a 
definite  trend  line  to  include  all  classes 
(N.E.L.A.  Bulletin,  August,  1932). 

The  important  point  is  that  compari¬ 
sons  between  localities  cannot  be  made 
properly  unless  the  relation  of  the  data 
to  the  trend  line  is  taken  into  considera¬ 
tion. 

R.  P.  MOORE. 

Buffalo,  Niagara  &  Eastern  Power  Corp., 

Buffalo,  N.  Y. 

Appliance  Safety  in 
Adequately  Cured  Cement 

To  the  Editor  of  the  Electrical  World  : 

May  I  at  this  late  date  comment  on 
an  article  in  Electrical  World  of 
June  16th? 

The  approach  to  the  research  on  such 
an  important  subject  seems  to  have  been 
a  little  too  casual.  There  is  a  lack  of 
exactness  in  the  conditions  and  terms 
used.  For  instance  when  a  substance  is 
baked  it  is  not  necessarily  vitrified.  The 
refractories  in  most  heating  units  being 
discussed  cannot  be  said  to  be  vitrified 
to  900  deg.  C.  The  measurement  of 
temperature  of  the  unit  outside  the  cas¬ 
ing  by  means  of  a  thermocouple  does 
not  appeal  as  being  accurate.  At  best  it 
is  a  means  of  comparison  and  its  records 
are  likely  to  be  quite  misleading.  The 
diameter  of  the  thermocouple  wire 
should  be  stated. 

The  thickness  of  the  cast  iron  pieces 
is  of  importance  if  the  results  are  to  be 
interpolated  for  other  thickness  of  cas¬ 
ings.  It  would  be  of  interest  to  know  if 
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There  is  an  inherent  relation  between  domestic  rates  and  consumption 


the  results  differed  very  much  without 
the  15  lb.  weight.  The  writer’s  experi¬ 
ence  shows  that  units  can  be  made  to 
withstand  varyihg  pressures  up  to  hun¬ 
dreds  of  pounds  per  square  inch  with¬ 
out  changing  electrical  data. 

No  mention  is  made  of  mesh  size  of 
the  grain  or  powder,  nor  the  shape  of 
the  grain.  With  regard  to  the  hygro¬ 
scopic  tendencies  mentioned  in  several 
places  in  the  article — do  the  authors 
mean  to  say  that  the  900  deg.  C.  is  suffi¬ 
cient  to  vitrify  and  to  render  moisture 
proof  the  units,  or  if  not  what  tempera¬ 
ture  does  constitute  “thorough  firing.” 
For  instance,  assume  that  the  vitrifying 
temperature  of  the  insulation  was  equal 
to  1427  deg.  C.  and  the  heating  unit  cas¬ 
ing  was  iron  or  carbon  steel  this  could 
only  be  achieved  under  the  condition  of  a 
special  atmosphere  in  the  furnace  and 
even  then  there  would  be  considerable 
risk  of  scaling  of  the  casing.  The  writer 
is  of  the  opinion  that  the  safe  way  to 
build  electric  heating  units  is  to  be  cer¬ 
tain  that  all  the  refractories  are  vitrified 
to  at  least  1427  deg.  C.  before  assembly. 

Referring  to  the  thickness  of  insulation 
found  to  be  safe  from  “short  circuiting” 
(should  not  this  be  grounding?).  This 
cannot  be  settled  off  hand  by  putting  in 
i  or  in.  of  refractory  as  the  problem  of 
temperature  gradient  must  be  taken 
into  consideration. 

The  writer  believes  that  the  authors 
have  begun  to  openly  tackle  a  question 
which  will  demand  as  much  attention  as 
other  electrical  design,  and  it  is  to  be 
hoped  that  they  will  be  able  to  offer 
further  contribution  based  on  more 
exact  terminology  of  the  materials  in¬ 
volved.  The  characteristic  curves  which 
they  have  developed  should  be  extended 
with  more  and  different  substances  and 
will  then  be  of  considerable  value. 

H.  E.  TRENT. 

Philadelphia,  Pa. 


.BOOK  REVIEWS 


E.  E.  I.  Committee  Reports 

No.  B4,  Turbines,  1934.  18  pages,  illus¬ 

trated.  Price,  $1  to  U.S.A.  non-members; 
$1.10  foreign. 

Has  operating  records  for  310  large 
turbines  and  for  fifteen  operating  above 
1,000  lb.  Discusses  oil  piping  hazards, 
blade  erosion,  laying-up  practices,  new 
developments. 

No.  B3,  Condensers.  Feedwater  Heaters, 
Evaporators  and  Boiler  Feed  Pumps.  22 
pages,  illustrated.  Price,  $1.15  to  U.S.A. 
non-members;  $1.25  foreign. 

Gives  operating  experiences  on  con¬ 
denser  maintenance,  tube  life,  rehabili¬ 
tation  for  bettered  performance,  reduc¬ 
tion  of  aeration.  The  material  on  feed- 
water  heaters,  boiler  feed  pumps  and 
evaporators  is  digested  from  eighteen 
operating  companies’  statements. 
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NEWS  OF  THE  WEEK 


Roosevelt  Repeats  Power  Promises 

Pledges  government  to  further  greater  power  developments.  Federal  yard¬ 
sticks  to  be  numerous.  Nation  to  be  made  "dam-minded.”  Grand  Coulee 
may  rise  high  above  level  in  present  plans. 


Reiterating  earlier  assurances 
that  there  would  be  government 
yardsticks  “so  that  the  people  in  this 
country  will  know  whether  they  are  pay¬ 
ing  the  proper  prices  for  the  electricity 
of  our  times,”  President  Roosevelt  visited 
the  Pacific  Northwest  late  last  week. 
Two  speeches  were  made,  one  at  the  site 
of  the  Bonneville  Dam  on  the  Columbia 
and  the  other  at  the  Grand  Coulee  site 
on  the  same  river. 

Linking  power  and  river  transporta¬ 
tion  in  his  Bonneville  speech,  Mr. 
Roosevelt  said :  “I  always  believed  in 
the  old  saying  of  ‘More  power  to  you.’ 
I  don't  believe  that  you  can  have  enough 
power  for  a  long  time  to  come,  and  the 
power  we  are  developing  here  is  going 
to  be  power  which  for  all  times  is  going 
to  be  controlled  by  the  government. 
Within  three  years  I  hope  the  Bonne¬ 
ville  Dam  will  be  an  actual  fact,  and  this 


fact  will  militate  very  greatly  for  the 
l)enefit  of  the  lives  not  only  of  the  people 
of  Oregon  and  Washington  but  for  the 
whole  course  of  life  of  the  people  of  the 
Cnited  States.” 

A  dam-minded  people 

At  Grand  Coulee  the  President  re¬ 
ferred  to  “the  process  of  making  the 
.American  people  ‘dam-minded.’  “People 
are  going  to  understand  some  of  the  im¬ 
plications  of  building  dams  in  the  higher 
stretches  of  rivers  all  over  the  country,” 
said  Mr.  Roosevelt. 

In  connection  with  the  Columbia 
River  development  he  stated;  “We  are 
going  to  see,  I  believe,  with  our  own 
eyes,  electricity  and  power  made  so 
cheap  that  they  will  become  a  standard 
article  of  use,  not  only  for  agriculture 
and  manufacturing,  but  also  for  every 
home  within  reach  of  an  electric  light 


line.  The  experience  of  those  sections 
of  the  world  that  have  cheap  power 
proves  very  conclusively  that  the 
cheaper  the  power  the  more  of  it  is  used, 
and  that  makes  me  believe  that  this  low 
dam  which  we  are  undertaking  at  the 
present  time  is  going  to  justify  its  ex¬ 
istence  before  it  is  completed  by  our 
being  able  to  contract  for  the  sale  of 
practically  all  of  the  power  it  will  de¬ 
velop.  And  if  we  are  justified  in  that 
hope  we  come  down  to  chapter  two, 
which  is  the  building  of  the  high  dam.” 

• 

Energy  Consumption  Raised 
by  T.V.A.  Residential  Rates 

First  reports  on  results  of  low  T.V.A. 
rates  and  the  promotional  activities  of 
Electric  Home  and  Farm  Authority  in 
Tupelo,  Miss.,  and  Athens,  Ala.,  are 
characterized  as  highly  satisfactory  by 
David  E.  Lilienthal.  As  shown  by  Mr. 
Lilienthal’s  report  in  Tupelo,  the  resi¬ 
dential  use  in  July,  1934,  showed  an  in¬ 
crease  of  16.2  per  cent  over  June,  1934, 
a  75.4  per  cent  increase  over  February, 
1934,  which  was  the  last  month  under 
old  rates,  and  an  83.2  per  cent  increase 
over  the  same  month  in  1933. 

In  Athens,  where  T.V.A.  rates  have 
l)een  in  effect  for  two  months,  the  first 
month,  June,  showed  a  22  per  cent  in¬ 
crease  in  residential  use  over  May.  In 
July  residential  consumption  increased 
16  per  cent  over  June  and  for  the  period 
of  June  18  to  July  18  this  year  the  use 
was  48  per  cent  greater  than  for  the 
same  period  in  1933.  All  of  these  in¬ 
creases,  Mr.  Lilienthal  pointed  out,  were 
made  in  the  face  of  a  normal  seasonal 
decline  in  power  consumption. 

Public  Works’  New  Budget 
Cut  $100,000,000 

.Somewhere  in  the  cour.se  of  setting 
up  the  government’s  budget  for  the  new 
fiscal  year  pressure  on  the  appropria¬ 
tion  made  for  the  Public  Works  Ad¬ 
ministration  has  resulted  in  a  reduction 
of  $100,000,000.  The  maximum  of  $500,- 
000,000  that  Congress  allotted  for  pub¬ 
lic  works  by  direct  appropriation  ha.s 
become  “not  more  than  $400,000,000.” 
The  only  explanation  offered  by  P.VV.A. 
is  that  possibly  officials  construed  as 
public  works,  to  which  the  half-billion- 
dollar  maximum  should  apply,  separate 
provision  of  $65,000,0(X)  for  federal 
buildings,  which  were  taken  from 
P.W.A.’s  supervision,  and  $40,0(X),(K)0 
for  naval  construction. 


BONNEVILLE  PROJECT  UNDER  DISCUSSION 


Wide  World  ' 

Following  his  arrival  in  Portland,  Ore.,  from  his  vacation  cruise,  President 
Roosevelt  studies  with  construction  leaders  a  map  of  the  new  $45,000,000 
Bonneville  Dam  project  as  he  visits  the  dam  site.  Left  to  right:  Col.  T.  S. 
Robbins,  district  engineer;  George  Dern,  Secretary  of  War;  President  Roosevelt 
and  Gov.  Julius  Meier  of  Oregon. 


ELECTRICAL  WORLD  ^  AUGUST  11,  1934 


187 


Will  Home  Electrification 
Follow  Low  Rate  Levels? 


Cheap  power  alone  is  not  sufficient 
inducement  to  bring  about  wholesale 
home  electrification,  the  Chamber  ot 
Commerce  ol  the  United  States  main¬ 
tained  in  a  report  made  last  week  on 
trends  in  the  cost  and  use  of  electric 
light  and  j)ower  in  homes  and  the  diffi¬ 
culties  in  home  electrification.  Other 
factors  than  rates,  the  report  declared, 
must  l)e  considered  in  any  universal  elec¬ 
trification  plan,  such  as  incomes,  appli¬ 
ance  costs,  competitive  service  and  the 
like.  Data  in  the  report  were  supplied 
by  both  privately  and  publicly  ow'iied 
'Utilities. 

The  chamber  declared  that  its  report 
was  made  without  taking  sides  in  the 
controversy  involving  the  electrical  in¬ 
dustry,  hut  merely  for  the  information 
of  its  members  in  whose  communities 
electric  rates'  charged  by  public  utilities 
are  under  discussion. 

The  report  estimated  that  “the  gen¬ 
eral  electrification  of  our  homes  would 
re{|uire  an  investment  of  fifteen  or 
twenty  billions  of  dollars  for  appliances 
alone,  not  including  air  conditioning." 
“Kven  with  substantial  reductions  in 
equipment  cost  and  energy  cost.”  it  said. 


COMING  MEETINGS 


K 'ononilo  C'onferenre  of  Kniflneerw — 
Kourth  annual  meetinp;,  Stevens  In¬ 
stitute  of  TechnoloKy  EngineerinK 
Camp,  Johnsonbui’K,  N.  J.,  August  11- 
19.  Harvey  N.  Davis,  Stevens  In¬ 
stitute  of  Technology,  Hoboken,  N.  J. 

International  AHsoeiation  of  >luniei|iul 
Klectriclans  —  Wardni.an  Park  Hotel, 
Washington,  I>.  C.,  August  29-Sept.  1. 
W.  H.  Harth,  City  Hall,  Columbia, 
S.  C, 

l‘ro(iuerr8  and  DUtributorH  of  Klertriral 
Energy — Fifth  International  Congress, 
Zurich  and  Dausanne,  Switzerland. 
August  29-Sept.  7.  Secretary,  Union 
des  Centrales  Suisses  d'Electricite,  301 
Seefeldstrasse,  Zurich. 

American  Inniitute  of  Electrical  Engi- 
neern — Pacific  Coast  Convention,  Salt 
Uake  City,  Utah,  September  3-7. 
(leneral  Convention  Committee,  1016 
('ontinental  Hank  Hldg.  Salt  I,ake 
City,  Utah. 

Kock.v  .Mountain  Electricai  Association — 

Annual  convention,  Estes  Park,  Colo., 
September  10-12.  (1.  E.  Lewis,  Man¬ 

aging  Director,  (las  &  Electric  Hldg., 
Denver,  Colo. 

ANMociation  of  Iron  and  Steel  Electrical 
EngineerN — 30th  convention,  held  in 
conjunction  with  the  Iron  and  Steel 
Exposition,  Cleveland,  Ohio,  Septem¬ 
ber  18-20.  J.  F.  Kelly,  Empire  Hldg., 
Pittsburgh,  I’a. 

National  Electrical  Exposition  —  Madi- 
.son  Square  (larden,  New  York,  N.  Y., 
September  19-29.  Ralph  Neumuller, 
Electrical  Association  of  New  York, 
(Irand  Central  Palace,  New  York. 

Electrochemical  Society  —  Sixty-sixth 
convention.  Hotel  Pennsylvania,  New 
York  City,  September  27-29.  Colin 
(1.  Fink,  C'olumbia  University,  New 
York. 

Illuminating  Engineering  Society  —  An¬ 
nual  convention,  Baltimore,  Md.,  Oc¬ 
tober  1-4.  D.  W.  Atwater,  Secretary, 
29  West  39th  Street,  New  York. 

National  Electrical  Manufacturers  .\s- 
Nociation  —  Annual  meeting.  Chicago, 
October  17-20.  W.  J.  Donald,  155 
East  4th  St.,  New  York. 


“it  is  (questionable  whether  the  economic 
status  of  the  potential  ‘electrified  home’ 
customers  is  such  that  the  growth  of 
home  electrification  can  be  greatly  ac¬ 
celerated  unless  forced  by  some  artificial 
stimulus  such  as  a  government  subsidy. 

“At  any  rate,  it  is  a  fair  presumption 
that  the  best  markets  have  been  well 
covered  by  electric  appliance  salesmen, 
and  that  further  sales  must  encounter 
lower  incomes,  greater  competition, 
higher  distribution  costs  for  energy  and 
greater  .sales  resistance  because  of  cus¬ 
toms  of  living  and  general  social  condi¬ 
tions.  Until  such  conditions  can  be  over¬ 
come  rate  adjustments  must  of  necessity 
follow  practical  lines  that  tend  to  keep 
every  customer’s  usage  profitable.” 

'I'he  outstanding  change  that  has  come 
over  the  residential  customer  service 
within  the  last  decade,  the  chamber’s 
report  said,  "is  that  it  is  no  longer 
‘monopolistic’  hut  a  competitive  serv¬ 
ice. 

“There  is  persistent  competition  for 
a  share  of  the  consumer’s  dollar.  More 
and  more  as  modernization  of  household 
equipment  is  desired,  that  desire  will  be 
met  through  the  perfection  of  appliances 
anrl  th"ir  manufacture  at  costs  and  their 
operation  at  rates  which,  when  taken  to¬ 
gether,  are  intended  to  persuade  the  cus¬ 
tomer  to  abandon  the  service  he  now 
has  and  take  on  the  electric  way.  The 
value  of  the  service  as  thus  determined 
by  the  customer  himself  has  in  large 
measure  become  the  true  yardstick  of 
rates  for  domestic  electric  service.” 

• 

Available  Hydro  Energy 
Reduced  by  Drought 

The  long-continued  drought  has  ma¬ 
terially  reduced  the  amount  of  hydro¬ 
electric  energy  available  for  use  in  the 
Mississippi  Valley  and  various  other 
parts  of  the  country.  In  St.  Louis  the 
energy  coming  from  water  -  power 
sources  in  the  first  seven  months  of  this 
year  was  appro.ximately  half  of  that 
available  in  the  corresponding  period 
last  year.  Louis  H.  Egan,  president  of 
the  Union  Electric  Light  &  Power 
Company,  has  e.xplained  that  the  huge 
hydro  plants  of  the  company  at  Bagnell, 
Mo.,  on  the  Osage  River,  and  at 
Keokuk,  Iowa,  on  the  Mississippi  River, 
have  been  operating  at  the  lowest  out¬ 
put  in  many  months.  .Uccording  to  Mr. 
Egan,  July  was  the  fourteenth  consecu¬ 
tive  month  in  which  there  has  been  a 
deficiency  of  rainfall  in  the  watershed 
of  the  Mississippi  River,  and  flow 
through  the  dam  at  Keokuk  was  only  32 
j)er  cent  of  the  average  for  this  season 
of  the  year. 

As  a  result  the  company  is  relying 
heavily  on  its  Cahokia  and  Ashley 
Street  steam  generating  plants.  The 
reserve  capacity  of  these  plants  is  suffi¬ 
cient  to  provide  against  a  shortage. 

Present  surface  water  conditions  in 
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.  .  .  THIS  WEEK 
IN  WASHINGTON 


Large  enrollment  in  Tennessee  Valley  Asso¬ 
ciated  Co-operatives  reported — Knoxville 
utility’s  appliance  sales  high. 

IN  HIS  report  to  the  President’s  ex¬ 
ecutive  council,  Arthur  E.  Morgan, 
head  of  the  Tennessee  Valley  Authority, 
reports  that  1,953  families  have  been  en¬ 
rolled  in  Tennessee  Valley  Associated 
Co-operatives  and  that  3.750  more  are 
expected  to  join  before  i.ie  end  of  the 
year.  Four  new  projects  are  awaiung 
approval  which  will  provide  opportuni¬ 
ties  for  2,150  additional  families.  The 
co-operatives  engage  in  canning,  flour 
grinding,  handicraft,  textiles  and  seed 
potato  cultivation.  The  government  has 
advanced  $3(X),0(X)  thus  far,  only  a  part 
of  which  has  been  allocated.  Mr.  Morgan 
also  reports  that  T.V.A.  has  paid  the 
state  of  Alabama  $40,(XX),  representing 
its  5  per  cent  of  the  gross  proceeds  of 
power  sales.  The  Tennessee  Electric 
Power  Company,  Mr.  Morgan  states,  has 
iold  6,700  refrigerators,  ranges  and 
water  heaters  in  ten  weeks,  one-fourth  of 
total  sales  during  the  preceding  twelve 
years. 

Reduction  in  the  scheduled  budget  of 
$48,000,000  for  the  Tennessee  Valley 
Authority  to  $25,000,000  has  made  it 
impossible  to  proceed  with  the  plan  to 
construct  dams  at  Pickwick  Landing  and 
at  Aurora  and  to  build  storage  reservoirs 
on  the  Hiwassee  and  on  the  French 
Broad  River.  Surveys  of  these  project- 
are  being  pushed,  however. 

The  principal  difference  between  the 
Southern  California  Edison  Company 
and  the  San  Joaquin  Light  &  Power 
Corporation  as  to  the  value  of  head¬ 
water  improvements  lies  in  the  propor¬ 
tion  of  the  cost  of  conduits  between  res¬ 
ervoirs  which  properly  may  be  charged 
to  headwater  benefits.  Roger  MeWhor 
ter,  chief  engineer  of  the  Federal  Power 
Commission,  recently  made  a  personal 
inspection  of  tiie  project  w'ork  involved. 
The  commission  is  expected  to  render 
a  decision  in  the  near  future  as  to  the 
annual  payment  to  he  made  to  cover  that 
portion  of  the  carrying  charge  on  these 
conduits  and  other  headwater  improve 
ments  that  may  be  held  to  benefit  the 
San  Joaquin  corporation. 

PAUL  WOOTON, 

Washington  Correspondent. 


the  Stjutheast  are  in  marked  contrast 
with  the  prevailing  drought  in  other 
sections  of  the  country.  The  storatte 
reservoirs  of  the  great  southeastern 
hydro-electric  systems  are  full  and  little 
steam  reserve  capacity  is  running.  For 
the  next  few  months  at  least  southeast¬ 
ern  farmers,  municipalities  and  power 
companies  will  need  to  have  no  concern 
for  their  water  resources. 
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Power  Commission  to  Fix 
Santee-Cooper  Price 


Energy  Output  Declines 


Acting  on  the  joint  petition  of  the 
South  Carolina  Public  Service  Author¬ 
ity  and  the  Columbia  Railw’ay  &  Navi¬ 
gation  Company,  owners,  the  Federal 
Power  Commission  has  agreed  to  make 
a  determination  of  the  actual  legitimate 
cost  of  the  Santee-Cooper  waterpower 
project,  on  the  Santee  and  Cooper 
River;  in  South  Carolina.  The  results 
will  he  used  as  a  basis  fur  the  transfer 
of  the  property  from  the  company  to 
state  ownership  in  the  event  that  a  loan 
for  that  purpose  is  approved  by  the 
Public  Works  Administration.  Both 
[larties  have  agreed  to  accept  the  com¬ 
mission’s  determination  as  the  purchase 
price. 

Equipment  Order  Placed 
for  African  Station 

Contract  has  recently  been  placed  by 
tlie  Victoria  Falls  &  Transvaal  Power 
Company,  Ltd.,  for  generating  plant 
cfiuipment  to  be  installed  in  the  new 
Klip  River  station.  South  Africa,  with 
the  Metropolitan-Vickers  Electrical 
Company,  Manchester.  The  contract 
covers  the  supply  of  three  turbo-alter¬ 
nator  sets,  each  of  33,000  kw.  capacity, 
complete  witli  condensing  plant.  The 
turbines  will  be  of  the  two-cylinder  im¬ 
pulse  type,  the  low-pressure  cylinder  in 
each  case  being  designed  for  double 
flow  of  steam  e.xhausting  into  a  twin 
condenser  of  the  central  flow  surface 
ty!)e. 

• 

British  Grid  Suffers 
First  Serious  Breakdown 

For  the  first  time  since  its  inaugura¬ 
tion  Britain’s  electrical  grid  suffered  a 
serious  breakdown  on  July  29,  which 
dislocated  electricity  supply  in  south¬ 
east  and  east  England,  and  places  as 
far  as  Peterborough  in  the  north, 
Twickenham  in  the  west  and  Brighton 
in  the  south,  as  well  as  parts  of  Lon¬ 
don  and  the  home  counties,  were  af¬ 
fected.  This  was  immediately  followed 
in  London  by  another  breakdown  at  the 
huge  C  ounty  of  London  electric  station. 
Barking.  I’arts  of  east  London  were 
entirely  without  energy  for  about 
twenty  minutes  as  a  result.  The  Cen¬ 
tral  Electricity  Board  has  issued  the 
following  statement  on  the  breakdown : 

‘■.\t  1 1  :45  a.m.  trouble  developed  at 
the  Battersea  power  station  of  the  Lon¬ 
don  i’ower  C'ompany.  The  whole  of  the 
export  of  that  company  to  the  grid  sys¬ 
tem  of  southeast  and  east  England  was 
interrupted,  leaving  the  remainder  of 
the  stations  to  deal  wdth  the  full  load. 
Owing  to  the  reduced  demand  on  Sun- 
<lays  fewer  stations  were  in  active 


dan.  Feb.  March  April  May  dune  duly  Aug.  SepL  Oc+.  Nov.  Dec. 


Losses  in  the  New  England,  Middle 
.\tlantic,  Central  industrial  and  South¬ 
ern  States  regions  more  than  canceled 
gains  in  the  West  C'entral,  Rocky  Moun¬ 
tain  and  Pacific  Coast  regions  in  the 
week  ending  August  4  and  brought  the 
national  output  of  electrical  energy  down 
1.5  per  cent  from  that  of  the  previous 
week.  As  reported  by  the  Edison  Elec¬ 
tric  Institute,  the  total  for  the  United 
States  was  1,657,638,000  kw.-hr.,  a  gain 
of  0.5  per  cent  over  the  corresponding 
week  of  1933,  as  compared  with  a  gain 
of  1.3  per  cent  in  1934-33  for  the  week 
ending  July  28. 

A  similar  tendency  to  decline  in  early 

Weekly  Output,  Millions  of  Kw.-Hr. 

1934  1933  1932 

.\ug.  4...  1,658  .4  UR.  5...  1,650  .4ur.  6.  ..1,427 

July  28. ..  1,684  July  29.  ..  1,662  July  30  ..  1.440 

July  21. ..  1,664  July  22.  ..  1.654  July  23. ..  1,434 

July  14.  ..  1,648  July  1 5 .  .  .  1 .648  July  16  .  .  1,416 

July  7...  1,556  July  8  .  1,539  July  9...  1,342 


August  was  demonstrated  in  1933  and 
1932,  although  the  present  decline  is 
sharper  than  that  encountered  in  either  of 
those  years. 

The  Central  industrial  region  shows  a 
decline  of.,  2.6  per  cent  compared  with 
last  year,  whereas  in  the  week  previous 
it  showed  a  gain  of  0.2  per  cent.  South¬ 
ern  States  gains  were  cut  from  4.0  to 
1.7  per  cent.  Pacific  Coast  improvement 
jumped  from  4.6  per  cent  for  the  week 
ending  July  28  to  8.2  per  cent  as  of 
•August  4. 


Per  Cent  Change  from  Previous  Year 


- - 

\\  eek  ended 

-  - 

Region 

Aug.  4 

July  28 

July  21 

New  England . 

8.6 

—  7.  1 

— 

9.0 

Middle. Atlantic . . . . 

+  10 

+  1.7 

+ 

3.0 

Central  Industrial.  . 

—  2.6 

+  0.2 

— 

0.  1 

West  Central . 

d-  9.7 

-t-  8.7 

+ 

4.8 

Southern  States  .  . 

+  1.7 

+  4.0 

+ 

1.2 

Rocky  Mountain. . . 

—  1.5 

—  3.0 

2.0 

Pacific  Coast . 

-1-  8.2 

-1-  4.6 

+ 

5.  1 

United  States . 

+  0.5 

+  1.3 

0.6 

operation  than  ordinarily.  They  would 
have  been  able  to  carry  the  additional 
load,  but  the  abnormal  ‘fault’  current 
suddenly  called  for  was  beyond  their 
capacity. 

“In  order  to  readjust  matters  it  be¬ 
came  necessary  to  disconnect  the  sta¬ 
tions  and  start  the  system  up  again  in 
sections.  This  accounts  for  the  varia¬ 
tion  in  the  duration  of  the  interruptions 
of  supply  throughout  the  area.’’ 

The  interruptions  varied  from  half 
an  hour  to  nearly  four  hours.  The 
definite  cause  of  the  breakdown  has  not 
been  determined. 

Soviet  Power  Plant  Opened 

After  long  test  operations  proved  it 
satisfactory,  the  Rionges  hydro-electric 
plant,  largest  in  the  Caucasus,  has  lieen 
officially  opened  in  the  Georgian  Soviet 


Republic.  It  has  a  capacity  of  50,(X)0  kw. 
and  will  supply  energy  to  cities  and  in¬ 
dustries  over  a  wide  range  in  Trans¬ 
caucasia. 

• 

Storm  Damages  Property 

Consumers  Power  Company  suffered 
property  damage  estimated  at  about 
$500,000  August  3  in  a  wind  and  rain 
storm  which  swept  southern  Michigan, 
killing  eleven  persons,  injuring  more 
than  40  and  destroying  $2,500,000  in 
property.  Most  of  the  power  damage 
was  in  the  vicinity  of  Flint,  where  for 
hours  the  lighting  system  failed  com¬ 
pletely  and  electrically  motivated  equip¬ 
ment,  including  street  cars,  was  stopped. 
All  available  trouble  shw)ting  crews  of 
the  Detroit  Edison  Company  were  .sent 
out  on  emergency  calls  into  the  Oxford, 
Orion  and  Rochester  areas. 


ELECTRICAL  WORLD  4-  AUGUST  11,  1934 


189 


As  to  Rates  .  .  . 

•  Boston  Edison  Company  has  been 
ordered  by  the  Massachusetts  Depart¬ 
ment  of  Public  Utilities  to  reduce  resi¬ 
dential  and  commercial  rates  from  7i 
cents  to  7  cents  per  kilowatt-hour.  It 
is  estimated  that  this  will  result  in  a 
saving  to  customers  of  approximately 
$800, (KK)  annually.  The  commission 
has  also  ordered  the  company  to  discon¬ 
tinue  the  free  lamp  service.  At  the 
suggestion  of  the  commission  the  Edi¬ 
son  company  has  agreed  to  set  aside  not 
less  than  $865,000  quarterly  for  deprecia¬ 
tion.  The  commission  stated  that  in  its 
opinion  it  would  be  to  the  interest  of  the 
public  and  the  company  if  the  construc¬ 
tion  indebtedness  (coupon  notes)  were 
taken  up  by  bonds  or  stock.  The  rate 
cut  becomes  effective  on  and  after  Sep¬ 
tember  1  and  the  company  is  ordered 
on  or  before  August  15  to  file  a  schedule 
of  rates  with  the  department.  Relative 
to  the  New  England  Power  contract, 
the  commission  said:  “Viewed  in  the 
light  of  the  circumstances  that  then  ob¬ 
tained,  we  do  not  feel  that  we  would 
l)e  justified  in  finding  the  contract  either 
improvident  or  imprudent.  We  think 
it  would  be  unreasonable  to  find  that 
the  management  of  the  company  in  1928 
should  have  foreseen  the  depression 
which  began  in  the  fall  of  1929.” 

•  Commonwealth  Edison  Company’s 
rate  investigation  by  the  Illinois  Com¬ 
merce  Commission  has  been  continued 
until  September  12  to  permit  more  time 
for  the  preparation  and  study  of  data 
relating  to  historical  cost  of  properties 
and  operating  costs.  Figures  are  being 
submitted  to  the  commission  from  time 
to  time  as  prepared  and  it  is  expected 
that  under  this  procedure  the  cost  of 
investigation  will  be  reduced  and  much 
less  time  will  be  consumed  in  hearings 
l)efore  the  commission. 

•  Georgia  Power  &  Light  Company’s 
petition  for  an  order  to  enjoin  the  State 
Public  Service  Commission  from  reduc¬ 
ing  its  rates  was  denied  by  a  three- 
judge  federal  court  on  the  grounds  that 
the  court  had  no  jurisdiction.  The  court 
maintained  that  the  company  had  been 
given  a  reasonable  hearing  before  the 
state  commission  and  that,  therefore, 
the  federal  courts  had  no  jurisdiction 
under  the  terms  of  the  Johnson  bill, 
which  provides  that  injunctions  re¬ 
straining  state  regulatory  bodies  from 
lowering  utility  rates  shall  he  obtained 
in  state  courts  unless  the  utility  could 
prove  it  had  not  been  given  a  reason¬ 
able  hearing. 

•  Philadelphia  Electric  Company’s  rate 
case  before  the  state  Public  Service 
Commission  has  been  postponed  indefi¬ 
nitely  by  Commissioner  Frederick  P. 
Gruenberg,  following  the  granting  of 
an  order  by  the  Dauphin  County  Court 

190 


requiring  the  commission  to  show  cause 
why  an  injunction  restraining  the  com¬ 
mission  from  disbarring  City  Controller 
S.  Davis  Wilson  from  the  hearings 
should  not  be  granted. 

•  Bronx  Gas  &  Electric  Company’s 
electric  rate  hearing  before  the  New 
York  Public  Service  Commission  has 
been  continued  until  September  7.  Tes¬ 
timony  concerning  electric  rates,  intro¬ 
duced  in  the  old  gas  and  electric  rate 
proceedings  started  last  year,  was  put 
into  the  new  case  to  establish  separate 
proceedings  for  both  electric  and  gas 
rates. 

•  Empire  Gas  &  Electric  Company’s 
rate  hearing  before  the  New  York  Pub¬ 
lic  Service  Commission  has  been  ad¬ 
journed  until  September  6. 

•  Alabama  Power  Company  has  been 
ordered  by  the  state  Public  Service 
Commission  to  make  a  state-wide  revi¬ 
sion  of  its  “room  differential”  charge, 
which  will  result  in  a  saving  of  $25,000 
to  73, (XX)  urban  customers. 

Utah  Municipal  Plant 
Sued  for  Sales  Tax 

Whether  consumers  of  electricity,  gas 
and  heat  purchased  from  a  municipal 
system  are  liable  for  the  2  per  cent  sales 
tax  levied  by  the  1933  Legislature  is 
to  be  determined  in  a  suit  filed  by  the 
State  Tax  Commission  against  the  mu¬ 
nicipal  electrical  system  of  Lehi  in  the 
fourth  district  court  of  Utah.  Twenty- 
one  cities  in  all  are  affected  by  the  suit. 

The  law  levied  the  2  per  cent  tax 
against  all  consumers  and  made  the 
supplying  utilities  liable  for  collection. 
It  is  reported  that  the  majority  of  the 
municipal  utilities  in  the  state  have 
ignored  its  provisions  entirely.  Validity 
of  a  law  imposing  a  3  per  cent  tax  on 
the  gross  revenues  of  all  electric  util¬ 
ities,  whether  privately  or  municipally 
owned,  was  recently  upheld  by  the 
Washington  .State  Supreme  Court. 

• 

Sacramento  Plan  Advances 

Under  the  terms  of  a  contract  closed 
last  week  Burns  &  McDonnell,  consult¬ 
ing  engineers  of  Kansas  City,  will  pre¬ 
pare  estimates  on  the  cost  of  a  complete 
distribution  system  for  the  Sacramento 
Municipal  Utility  District  (Electrical 
World,  July  28,  page  126).  The  dis¬ 
trict’s  board  of  directors  announced  that 
the  report  will  be  completed  by  Septem¬ 
ber  20  so  that  a  bond  election  can  be 
placed  before  voters  at  the  general  elec¬ 
tion  November  6.  They  pointed  out  that 
by  obtaining  such  an  engineering  report 
they  hoped  to  be  able  to  negotiate 
directly  with  the  Pacific  Gas  &  Electric 
Company  for  its  distribution  system 


without  the  formality  of  a  valuation  by 
the  California  Railroad  Commission  fol¬ 
lowed  by  condemnation  proceedings.  Al¬ 
ternative  step  would  be  the  construction 
of  a  competing  system. 

Iowa  Utility  Seeks  Stay 
on  Injunction  Invalidation 

Petition  has  been  filed  with  the  Iowa 
Supreme  Court  by  the  lowa-Nebraska 
Light  &  Power  Company  for  a  stay 
order  enjoining  the  city  of  Corning 
from  erecting  a  municipal  power  plant. 
The  stay  order  application  follows  a  de¬ 
cision  of  the  Adams  county  district 
court  which  recently  dissolved  a  tem¬ 
porary  injunction  obtained  by  the  power 
company  (Electrical  World,  August 
4,  page  158). 

P.W.A.  Municipal  Loan  Case 
Carried  to  Supreme  Court 

Suit  was  brought  last  week  by  the 
Consumers  Power  Company  of  Port¬ 
land,  Me.,  against  the  city  of  Allegan, 
Mich.,  in  the  United  States  Supreme 
Court  to  forestall  the  loaning  of  money 
by  the  Public  Works  Administration  to 
that  municipality  for  the  construction 
of  an  electric  lighting  plant.  A  loan 
by  P.W.A.  last  December  of  $410,000 
was  made  to  the  Michigan  city,  of  which 
the  federal  government  contributed  30 
per  cent  as  a  gift  and  proposed  to  se¬ 
cure  the  remainder  as  a  loan,  taking  4 
per  cent  general  obligation  bonds  and 
first  mortgage  bonds  to  be  issued  by 
the  city. 

As  a  taxpayer  in  Allegan,  the  power 
company  brought  suit  in  the  Federal 
District  Court  for  Western  Michigan, 
which  last  January  enjoined  the  city 
from  issuing  additional  general  obliga¬ 
tion  bonds,  taking  the  position  advanced 
by  the  power  company  that  the  city  had 
reached  the  limit  of  its  bond-issuing 
power.  The  power  company  also  sought 
to  have  declared  invalid  the  section  of 
the  recovery  act  under  which  the  Presi¬ 
dent  is  authorized  to  extend  ‘aid  to  states 
and  municipalities,  notwithstanding  any 
restrictions  placed  on  the  power  of  the 
state  or  municipality  to  borrow  money 
or  incur  indebtedness. 

The  Sixth  Circuit  Court  of  Appeals  set 
aside  the  injunction  issued  by  the  dis¬ 
trict  court,  holding  that  the  validating 
act  passed  by  the  Michigan  Legislature 
in  March  last  permitted  the  issuance  of 
additional  bonds  which  had,  at  that 
time,  been  approved  by  a  majority  of 
the  voters  of  the  city.  The  Appellate 
Court  declared  that  as  the  validating 
act  had  the  effect  of  authorizing  the 
city  to  go  forward  with  the  P.W..^. 
loan,  it  w'as  not  necessary  for  it  to  pass 
on  the  validity  of  the  section  of  XR3 
challenged  by  the  power  company. 
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there  are  compelling  reasons  for  such  a 
course. 

Charging  the  officers  and  directors 
with  fraud,  a  group  of  preferred-stock 
holders  have  filed  in  the  Bronx  County 
Supreme  Court  a  petition  asking  ap¬ 
pointment  of  a  receiver  for  the  company 
and  a  judgment  of  $15,000,000  in  its 
favor.  Ellis  L.  Phillips,  president  of  the 
company,  it  is  asserted  in  the  brief,  ob¬ 
tained  large  profits  from  the  company 
through  payments  made  to  E.  L.  Phillips 
&  Company,  his  own  construction  com¬ 
pany.  Moreover,  excessive  dividends,  it 
is  alleged,  were  paid  on  the  common 
stock,  of  which  Mr.  Phillips  is,  or  was, 
the  largest  single  stockholder. 

Answering  the  fraud  charges,  Mr. 
Phillips  characterized  the  statements  in 
the  complaint  as  “reckless  and  wholly 
unjustified.” 


FINANCIAL 


BUSINESS 


Utility  Bond  Sale 
Upheld  by  Court 


terests  of  the  stockholders.  Nor  does  the 
plan  appear  to  require  renewed  consent 
of  the  stockholders,  he  said. 

After  the  New  York  Public  Service 
Commission  had  authorized  the  com¬ 
pany  to  issue,  not  later  than  Septem¬ 
ber  1,  not  to  exceed  $6,382,800  principal 
amount  of  first  and  refunding  mortgage 
bonds,  series  B,  5  per  cent,  Milo  R. 
Maltbie,  chairman,  said  that  while  the 
commission  cannot  directly  compel  a 
company  to  register  new  issues  with  the 
Federal  Trade  Commission,  applications 
involving  issues  without  registration 
will  hereafter  not  be  approved  unless 


Long  Island  Lighting  Company  wins  de¬ 
cision  in  $6,845,500  deal.  Receivership  and 
judgment  asked. 

Supreme  Court  Justice  Valente  denied 
last  week  an  application  by  two  stock¬ 
holders  to  restrain  the  Long  Island 
Lighting  Company  from  selling  $6,845,- 
500  first  refunding  mortgage  bonds  to 
the  Metropolitan  Life  Insurance  Com- 
I)any  and  the  East  River  Savings  Bank. 
No  evidence  that  terms  of  the  proposed 
transaction  were  improvident,  as 
charged,  appeared  in  the  evidence.  Jus¬ 
tice  \’alente  held. 


Better  Light-Better  Sight  Bureau 
Links  Many  National  Interests 


Stockholders  overruled 

The  plaintiff’s  petition  was  in  oppo¬ 
sition  to  the  terms  of  the  contract  be¬ 
tween  the  company  and  the  insurance 
and  hanking  institutions.  Overruling 
the  stockholders’  charges.  Justice  Va- 
Icnte  held  that  “in  providing  safeguards 
which  will  insure  the  ultimate  redemp¬ 
tion  of  the  bonds  and  the  reorganization 
by  possible  default  in  the  future,  the 
plan  in  the  long  range  protects  the  in- 


Work  of  the  past  year  to  be  continued  on  greatly  augmented  scale  with  elec¬ 
trical  industry  efforts  co-ordinated  with  those  of  others.  Comprehensive  pro¬ 
motional  plans  already  under  way. 

Replacing  the  special  committee 
of  the  Edison  Electric  Institute 
which  for  the  past  year  has  sponsored 
the  “Better  Light-Better  Sight”  cam¬ 
paign,  a  National  Better  Light-Better 
Sight  Bureau  was  formally  organized 
on  August  1.  Backed  by  eleven  national 
trade  associations  officially  represented 
in  the  organization  and  linking  a  total 
of  21  groups  interested  in  eyesight  con¬ 
servation  and  lighting  sales,  the  bureau 
constitutes  a  voluntary,  non-profit  en¬ 
terprise,  underwritten  as  to  necessary 
finances  by  the  Edison  Electric  Insti¬ 
tute,  the  General  Electric  and  Westing- 
house  Electric  &  Manufacturing  com¬ 
panies.  The  undertaking  will  be  an 
educational,  social  and  market-building 
enterprise.  M.  E.  Skinner  of  the  Niag- 
ara-Hudson  Power  Corporation,  who 
was  chairman  of  the  special  E.E.I.  com¬ 
mittee  heretofore  so  functioning,  is 
chairman  of  the  newly  organized  bu¬ 
reau.  M.  J.  Julian,  president  of  the 
Better  Vision  Institute,  is  vice-chair¬ 
man.  The  executive  committee  consists 
of  H.  F.  Barnes  of  General  Electric, 

J.  F.  O’Brien  of  Westinghouse  and 
C.  E.  Greenwood  of  E.E.I.  G.  R. 

Trumbull  is  manager  of  the  bureau  with 
headfiuarters  at  E.E.I.  offices  in  New 
York. 

Associations  actively  participating  in 
the  formation  of  the  National  Better 
Light-Better  Sight  Bureau  were:  Bet¬ 
ter  Vision  Institute,  National  Paint, 

Varnish  and  Lacquer  Association,  Na¬ 
tional  Clean-Up  and  Paint-Up  Cam¬ 
paign  Bureau,  Artistic  Lighting  Equip¬ 
ment  Association,  National  Electrical 


CATASTROPHE 


Just  at  the  moment  when  it  seemed 
psychologically,  if  not  politically,  pos¬ 
sible  to  substitute  recovery  for  reform 
in  Washington  thinking  there  has  arisen 
the  third  "r”  of  relief  to  absorb  and 
presumably  direct  Administration  atten¬ 
tion  for  some  time  to  come.  Losses  of 
$5,000,000,000  in  drought-stricken  areas, 
as  reported  to  the  President,  scarcely 
encompass  the  full  facts  of  the  national 
disaster  which  has  completely  over¬ 
whelmed  more  artificial  elements  in 
farmer-economic  relationships. 

Business  facts  of  the  week  will  in¬ 
creasingly  drive  their  impulses  directly 
and  indirectly  from  the  drought.  Wheat 
and  other  commodities  at  high  levels. 
International  pressure  on  the  dollar,  in 
anticipation  of  radical  inflation,  renewed. 
Tinplate  production  up  to  meet  imme¬ 
diate  canning  needs. 

Energy  output  dropped  1.5  per  cent 
from  the  levels  of  the  week  previous, 
but  remained  0.5  per  cent  above  last 
year.  Steel  output  off  to  about  26  per 
cent  of  capacity.  Carloadings  off  1  per 
cent  from  previous  week.  General  in¬ 
dexes  up  slightly.  Lumber  output  up 
on  lower  prices.  General  trade  as  re¬ 
flected  in  retail  store  sales  of  the  week 
equals  1933  high  figure. 


4dd  ilMm  ^ 


Shield  symbol  adopted  by  National 
Better  Light-Better  Sight  Bureau 

Wholesalers  Association,  Illuminating 
Engineering  Society,  National  Retail 
Dry  Goods  Association,  National  Retail 
Hardware  Association,  National  Retail 
Furniture  Association,  National  Elec¬ 
trical  Manufacturers  Association.  Na¬ 
tional  Bureau  of  Casualty  and  Surety 
Underwriters. 

Activity  widely  pushed 
Promotional  campaigns  with  litera¬ 
ture  to  be  distributed  to  participating 
groups  has  been  prepared  on  a  scale 
seldom  used.  It  is  expected  that  the 
activities  of  the  Better  Light-Better 
Sight  Bureau  will  thoroughly  rival  the 
work  of  the  Electric  Refrigeration  Bu- 
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reau.  General  Electric,  Westinghouse 
and  National  Clean-Up  and  Paint-Up 
Campaign  Bureau  have  comprehensive 
publicity  programs  in  virtually  full 
completion. 

Such  a  development  as  the  formation 
of  this  national  bureau  to  unite  all  in¬ 
terests  in  correlated  activities  toward 
Iwtter  aim  at  the  common  objective  of 
eyesight  conservation  and  sales  of  their 
own  products  was  foretold  at  the  At¬ 
lantic  City  convention  of  the  Edison 
Electric  Institute  this  year  (Electrical 
W'oRLU,  June  9,  page  824).  The  forma¬ 
tion  of  local  bureaus  will  be  encouraged, 
but  !iot  pushed. 

Utility  Plant  Valuations 
Advanced  in  Washington 

Property  valuations  of  private  utility 
plants  in  the  state  of  W  ashington  have 
been  increased  $10,247,120  by  an  order 
on  tile  with  the  state  Ta.x  Commission 
and  county  assessors  have  been  re¬ 
quested  to  make  the  valuation  adjust¬ 
ments  on  1934  assessments. 

The  greatest  single  increase  affected 
the  Puget  Sound  Power  &  Light  Com¬ 
pany,  whose  valuation  was  advanced 
$8,176,542.  Other  public  utilities  valua¬ 
tions  were  increased  as  follows:  Chelan 
Electric  Company,  $835,720 ;  Inland 
Light  &  Power  Company,  $115,357; 
Interstate  Power  &  Light  Company, 
$21,113;  Northwest  Electric  Company, 
$142,920;  Northwest  Improvement  Com¬ 
pany,  $11,875;  Pacific  Power  &  Light 
Company,  $398.734 ;  Washington  Water 
Power  Company,  $541,930;  Olympic 
Public  Service.  $2,929.  H.  H.  Henne- 
ford,  chairman  of  the  commission,  de¬ 
clared  “these  valuations  are  only  a 
beginning  in  correcting  assessment  in¬ 
equalities  in  the  state." 

Consolidated  Gas  Loses 
Affiliate  Loan  Plea 

Petition  of  the  Consolidated  Gas 
Company  of  New  York  and  its  affiliated 
companies  for  permission  to  make  inter- 
comp;iny  loans  from  time  to  time  on 
open  account  was  denied  last  week  by 
tbe  Public  Service  Commission.  In 
their  petition  the  companies  set  forth 
the  maximum  amounts  proposed  to  be 
letit  or  borrowed  by  the  various  com¬ 
panies.  Under  the  tlie  new  public  utility 
laws  adopted  in  New  York  State  last 
spring  the  commission  received  author¬ 
ity  over  such  loans,  and  the  Consoli¬ 
dated  Gas  group  of  companies  there- 
ujmn  sought  a  blanket  authority  to  facili¬ 
tate  its  operations.  The  petition  was 
from  the  Consolidated  Gas  Company 
of  New  York,  New  York  Edison  Com¬ 
pany,  Brooklyn  Edison  Company,  As¬ 
toria  Light,  Heat  &  Power  Company 
and  Standard  Gas  Light  Company. 


Slight  Changes  in  Utility  Stocks 


1928  1929  1950  1931  1932  1933  J  F  M  A  M  J  July  Aug.  S«pt.  Oct.  Nov.  Dec. 

1934 


Stocks  moved  irregularly  during  the  past  week  without  important  net  changes 
in  either  direction.  Fluctuations  in  the  light  and  power  list  were  insignificant. 
Electrical  World  index  20.9  this  week;  last  week,  20.8. 


Utility  Bonds  Deposited 

More  than  61  per  cent  of  the  $9,824,- 
000  Pacific  Northwest  Public  Service 
Company  6  per  cent  debentures  have 
been  deposited  under  the  plan  of  reor¬ 
ganization  proposed  by  the  Portland 
Electric  Power  Company,  formerly  the 
Pacific  Northwest  Public  Service  Com¬ 
pany.  Deposit  of  at  least  two-thirds  of 
the  bonds  is  required  to  make  the  plan 
effective. 

• 


Electrical  Manufacturing 
Gained  in  Second  Quarter 


Tic  CU-H'tC  1.-*- 

— <urO'^  — esiro^ 


1931  1932  1933  1934 


industrial  eejuipment  and  are  presented, 
not  as  a  complete  statement  of  the  in¬ 
dustry,  but  as  sufficiently  representative  ' 
to  indicate  the  trend. 

• 

Washer  Shipments  in  1934 
Reach  New  High 

Household  washer  shipments  for  the 
six  months  ended  June  30  broke  all  in¬ 
dustry  records  for  the  first  half  of  any 
year,  Joseph  R.  Bohnen.  secretary  of 
the  American  Washing  Machine  Manu¬ 
facturers’  Association,  announced  this 
week.  W'ashers  shipped  dealers  by  31 
manufacturers  in  the  first  half  of  19.)4 
totaled  679,624,  compared  to  625, (D4  in 
the  next  highest  comparison  period,  the 
first  half  of  1929,  and  395,344  in  the 
opening  six  months  of  1933. 

Ironer  shipments  reported  by  the 
twenty  companies  marketing  them  for 
the  first  six  months  totaled  57,991,  com¬ 
pared  to  25,766  in  the  same  period  of 
1933.  June  washer  shipments  were 
94,890,  compared  to  93,508  in  June. 
1933,  and  to  79.000  in  the  next  highest 
June,  1929.  Ironers  shipped  totaled 
7,v304,  compared  to  6.342. 

• 


New  orders  booked  during  the  second 
(juarter  of  1934,  as  reported  to  the 
Bureau  of  the  Census  by  78  manufac¬ 
turers  of  electrical  goods,  exceeded 
those  for  the  corresponding  period  last 
year  by  60  per  cent.  The  total  was 
$128,033,723,  as  compared  with  $92,- 
302,245  for  the  first  quarter  of  1934  and 
$79,856,484  for  the  second  quarter  of 
1933.  The  totals  include  motors,  stor¬ 
age  batteries,  domestic  appliances  and 


General  Cable  Profit 
$89,789  in  June  Quarter 

Report  of  the  General  Cable  Corpora¬ 
tion  for  the  si.x  months  ended  June  30 
show's  net  loss,  after  taxes,  depreciation, 
interest  and  other  charges,  of  $240,007, 
compared  with  $1,588,467  loss  in  the 
first  six  months  of  previous  year.  For 
the  quarter  ended  June  30  net  profit 
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amounted  to  $89,789,  equal  to  59  cents 
a  share  on  150,000  7  per  cent  preferred 
shares,  compared  with  net  loss  of  $329,- 
796  in  preceding  quarter  and  $611,489 
loss  in  the  second  quarter  of  1933. 


ar 


SALES  OPPORTUNITIES  IN  NEW  CONSTRUCTION 

spot  coverage  of  the  week.  Projects  approved  and  proposed,  bids  requested, 
equipment  wanted,  funds  available.  Prospects  for  the  electrical  manufaaurer. 


Westinghouse  to  Sell 
Ranges  to  Employees 

Paralleling  its  plan  of  action  in  sell¬ 
ing  electric  cookery  to  prospects  in  the 
field,  the  merchandising  division  of  the 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company  is  sponsoring  a  new  cam- 
Iiaign  having  for  its  purpose  the  sale  of 
1.000  electric  ranges  to  employees.  This 
campaign,  to  last  a  month,  will  he  staged 
not  only  at  the  headquarters  of  the 
merchandising  division  in  Mansfield, 
hut  will  he  actively  promoted  throughout 
the  various  offices  and  provinces  of  the 
company,  its  subsidiaries  and  the  West¬ 
inghouse  Electric  Supply  companies. 

• 

Yale  &  Towne  Profit  Up 
in  Second  Quarter 

Xet  profit  of  the  Yale  &  Towne 
Manufacturing  Company  for  the  si.x 
months  ended  June  30  after  deprecia¬ 
tion.  taxes  and  other  charges  totaled 
$62,265,  equal  to  13  cents  a  share  on 
473,556  $25  par  capital  shares  out¬ 
standing  on  December  31,  1933,  com¬ 
pared  with  net  loss  of  $189,417  in  the 
first  half  of  last  year.  Eor  the  quarter 
ended  June  30  net  profit  was  $41,011,  or 
9  cents  a  share,  compared  with  $21,254, 
or  4  cents  a  share,  in  preceding  quarter 
and  net  loss  of  $82,324  in  second  (}uarter 
of  1933. 

• 

Switchgear  Company  Formed 

Under  the  title  of  Switchgear  Testing 
Company,  Ltd.,  a  company  has  been  reg¬ 
istered  to  operate  the  large  power  cir¬ 
cuit  breaker  testing  plant  which  has 
been  built  at  Trafiford  Park,  Manches¬ 
ter.  England,  jointly  by  the  British 
Thomson-Houston  Company.  Ltd.,  Fer¬ 
guson  Pailin,  Ltd.,  and  Metropolitan 
Vickers  Electrical  Company,  Ltd.  All 
the  equipment  of  the  plant  has  been 
built  in  the  factories  of  one  or  the  other 
of  these  firms,  to  the  general  specifica¬ 
tions  of  a  committee  drawn  from  their 
personnel. 


New  York  Metal  Prices 


Copper,  electrolytic. . . . 
1*^,  Am.  S.  &  R.  Price 

Antimony . 

Nickel  ingot . 

Zinc,  spot . 

Tin^  Straits . 

Aluminum,  99  per  cent. 
*Blue  Eagle. 


July  31,  1934 

Aug.  7.  1934 

Centa  per 

Cents  per 

Pound 

Pound 

9.00* 

9.00* 

3.75 

3.75 

8. 125 

8.25 

35.00 

35.00 

4.65 

4.65 

52.  to 

51.75 

23.30 

23.30 

Columbus,  Ind.  —  Cummins  Engine 
Company  plans  installation  of  motors 
and  controls,  conveyors,  regulators,  elec¬ 
tric  hoists,  etc.,  in  new  addition  to  gaso¬ 
line  and  oil  engine  plant,  to  be  used  for 
locomotive  assembling  and  locomotive 
engine  work.  Cost  over  $100,000. 

Baltimore,  Md.  —  Winand-Pikesvilie 
Distillery  Company  plans  expansion  and 
improvements,  with  installation  of  new 
equipment.  Financing  in  amount  of 
$788,996  has  been  authorized,  consider¬ 
able  portion  of  fund  to  be  used  for  pur- 
po.^e  noted. 

Brooklyn,  N.  Y. — Signal  Supply  Of¬ 
ficer,  Signal  Corps,  Army  Base,  asks 
bids  until  August  20  for  106,0(X)  ft. 
cable  and  96  reels  (Circular  4). 

Littlefield,  Tex. —  Plans  electric  power 
plant  for  service  for  city-owned  pump¬ 
ing  station,  including  engine-generator 
unit,  about  9,700  ft.  6,000-volt  trans¬ 
mission  line  and  accessory  equipment. 
Bond  issue  of  $48,000  is  being  arranged. 

Stoughton,  Wis.  —  Plans  early  pur¬ 
chase  of  new  Diesel  engine  standby  elec¬ 
tric  generating  unit  and  auxiliary  equip¬ 
ment  for  city-ow’ned  electric  light  and 
power  plant.  Fund  of  $125,000  ar¬ 
ranged.  W.  G.  Kirchoffer,  Madison, 
Wis.,  is  consulting  engineer. 

Lsmdonville,  N.  Y. — Speas  Manufac¬ 
turing  Company,  Kansas  City,  Mo.,  plans 
installation  of  motors  and  controls,  con¬ 
veyors,  etc.,  in  new  vinegar  plant.  Cost 
about  $80,000. 

Independence,  Mo. — Asks  bids  until 
-August  21  for  one  3,000-kw.  turbo-gener¬ 
ator  unit,  surface  condenser  and  acces¬ 
sory  equipment  for  city-owned  electric 
light  and  power  plant.  Fund  of  $124,000 
available.  Black  &  Zeatch,  Mutual 
Building,  Kansas  City,  Mo.,  are  consult¬ 
ing  engineers. 

Stillwater,  Okla. — Purchasing  Officer, 
Department  of  Interior,  Washington, 
D.  C.,  asks  bids  until  .August  15  for  air 
compressor  for  Stillwater,  with  quota¬ 
tions  on  such  units  in  lots  of  one  to  five 
additional. 

Kenton,  Ore. — Pacific  Meat  Company 
plans  installation  of  motors  and  con¬ 
trols,  conveyors,  etc.,  in  connection  with 
rebuilding  of  portion  of  meat-packing 
plant,  recently  destroyed  by  fire.  Loss 
about  $45,000. 

La  Habra,  Calif.  —  Has  authorized 
surveys  and  estimates  of  cost  for  a  city- 
owned  electrical  distribution  system. 

Gladewater,  Tex.  —  Pelican  Refining 
Company  plans  installation  of  motors 
and  controls,  pumping  machinery,  trans¬ 
formers  and  accessories,  and  other 
equipment  for  new  oil  refinery  unit  to 
replace  plant  destroyed  by  fire  a  number 
of  weeks  ago.  Cost  over  $100,(X)0. 

Cedar  Falls,  Iowa — Plans  construc¬ 
tion  of  new  transmission  line  in  Black 
Hawk  County  for  light  and  power  serv¬ 
ice  from  city-owned  generating  plant. 
Application  has  been  made  for  per¬ 
mission. 

Chicago,  Ill.  —  Armour  &  Company, 
meat  packers,  plan  installation  of  trans¬ 
formers  and  accessories,  motors  and  con¬ 


trols,  conveyors,  hoists  and  other  equip¬ 
ment  in  new  abattoir,  to  occupy  entire 
block  of  property.  Cost  over  ^50,000. 

Linden,  N.  J. — General  .Aniline  Works, 
Grasselli  district,  plans  installation  of 
motors  and  controls,  conveyors,  etc.,  in 
new  multi-story  plant  additions.  Cost 
about  $100,000. 

Denver,  Colo. — Bureau  of  Reclama¬ 
tion  asks  bids  until  August  20  for  four 
flow  meters  for  measuring  water  through 
115,000-hp.  hydraulic  turbine,  with  one 
portable  indicating  manometer,  one 
water  manometer,  cabinet,  etc.,  and  for 
one  similar  flow  metcF  for  measuring 
water  through  55,000-hp.  hydraulic  tur¬ 
bine  (Specification  623-D). 

Lexington,  Ky.  —  Schenley  Distillers 
Corporation,  New  York,  N.  Y.,  has  plans 
nearing  completion  for  new  plant,  in¬ 
cluding  power  house,  at  James  E.  I’ep- 
per  Distillery,  Le.xington,  a  subsidiary, 
to  replace  units  destroyed  by  fire  several 
weeks  ago.  Cost  over  $5()0,()00.  Carl 
J.  Keifer,  Schmidt  Building,  Cincinnati, 
Ohio,  is  consulting  engineer. 

Lake  Providence,  La.  —  Plans  con¬ 
struction  of  transmission  line  for  power 
supply  for  municipality.  Financing  is 
being  arranged. 

Ohio,  Springfield  —  Champion  Chemi¬ 
cal  Company  plans  installation  of  mo¬ 
tors  and  controls,  conveyors,  etc.,  in  new 
plant  addition.  Cost  about  $70,000. 
George  L.  Ohmart,  Tecumseh  Building, 
is  architect. 

Los  Angeles,  Calif.  —  Los  .Angeles 
Water  and  Power  Bureau  asks  bids  until 
August  15  for  quantity  of  transmission 
line  hardware  for  overhead  conductors, 
including  arcing  rings  for  suspension  in¬ 
sulators,  clevis  fittings,  strain  yokes,  ex¬ 
tension  links,  etc.  (Specification  1462). 

Lenoir,  N.  C. — Asks  bids  until  August 
22  for  complete  fire  alarm  system,  includ¬ 
ing  central  station  equipment,  wiring  for 
circuits,  crossarms,  switchboard  and  ac¬ 
cessories.  Macon  M.  Williams,  engineer. 

Washington,  D.  C. — Bureau  of  Sup¬ 
plies  and  Accounts,  Navy  Department, 
asks  bids  until  August  17  for  three  elec¬ 
tric  arc  welding  sets  (Schedule  3055) 
for  Brooklyn  and  Sewall’s  Point  Navy 
Yards;  until  August  21,  for  40  turbine- 
driven  forced-draft  blowers  (Schedule 
3041)  for  Eastern  and  Western  Navy 
A'ards. 

Pittsburgh,  Pa. — City  Controller,  City- 
County  Building,  asks  bids  until 
-August  20  for  two  large  city-owned  in¬ 
cinerator  plants,  with  complete  electri¬ 
cal  and  mechanical  equipment.  Esti¬ 
mated  cost  over  $1,000,000. 

Memphis,  Mo. — Soon  takes  bids  for 
extensions  and  improvements  in  city- 
owned  electric  lighting  plant,  with  in¬ 
stallation  of  equipment.  W.  B.  Rollins 
&  Company,  Kansas  City,  Mo.,  are  con¬ 
sulting  engineers. 

Warren,  Ohio — Middletown  Distilling 
Corporation,  Mahoning  Bank  Building, 
Youngstown,  Ohio,  plans  extensions  and 
improvements  in  former  brewery  at 
Warren  for  new  distilling  plant.  Cost 
over  $150,000,  with  equipment. 
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been  associated  with  that  organization 
singe  1915.  Starting  in  the  railroad  de¬ 
partment,  he  later  took  over  the  direc¬ 
tion  of  western  division  sales  with  head¬ 
quarters  in  Chicago  and  after  a  few 
months  was  appointed  manager  of  the 
western  division.  In  1930  he  became 
manager  of  the  eastern  division  in  New 
York,  subsequently  joined  the  general 
sales  division  and  was  made  assistant 
general  sales  manager  a  year  ago. 

C.  K.  Nichols,  commercial  manager 
of  the  New  York  Edison  Company, 
has  in  addition  assumed  the  commer¬ 
cial  managership  of  the  United  Electric 
Light  &  Power  Company  following  the 
combining  of  the  organizations  of  the 
commercial  managers  in  Manhattan 
Borough.  A.  F.  Berry,  formerly  com¬ 
mercial  manager  with  United,  has  been 
assigned  to  enlarged  duties  for  both 
companies  with  the  new  title  of  as¬ 
sistant  commercial  manager. 

J.  H.  Warden,  sales  manager  of  the 
El  Paso  Electric  Company  since  1928, 
has  been  appointed  to  a  similar  posi¬ 
tion  with  the  Edison  Electric  Illu¬ 
minating  Company,  of  Brockton,  Mass. 
Mr.  Warden  has  been  identified  with 
the  El  Paso  utility  for  the  past  twelve 
years.  Starting  in  the  engineering  de¬ 
partment,  he  subsequently  became  as¬ 
sistant  sales  manager,  and  then  was 
transferred  to  the  Gulf  States  Utilities 
Company,  Lake  Charles,  La.,  remain¬ 
ing  there  as  sales  manager  until  his 
appointment  to  the  sales  managership 
at  El  Paso.  George  C.  King,  mer¬ 
chandise  manager  of  the  El  Paso  Elec¬ 
tric  Company,  has  been  appointed  sales 
manager  to  succeed  Mr.  Warden,  and 
Eldon  Werner,  formerly  identified 
with  the  Edison  Electric  Illuminating 
Company  of  Brockton,  has  been  named 
mechandise  manager  in  El  Paso. 


MEN  OF  THE  INDUSTRY 


Wii.LiAM  G.  Ste.\rns,  who  for  22  River  properties  he  went  with  the 
years  was  connected  with  the  Standard  Puget  Sound  company  as  a  division 

Underground  Cable  Company  and  its  manager  at  Seattle.  Later  his  head- 

successor,  the  General  Cable  Corpora-  quarters  were  at  Olympia,  Wash, 
tion,  has  joined  the  Okonite  Company  as 
sales  representative  in  the  San  Fran¬ 
cisco  office. 

1C  II.  Ligiitner,  district  manager  at 
•McDonald,  Pa.,  for  the  West  Penn 
Power  Company,  has  been  promoted  to 
the  district  managership  at  Canonsburg. 

C.  L.  Stotler,  assistant  district  man¬ 
ager  for  the  company  at  Lhiiontown, 
has  been  appointed  district  manager  at 
.McDonald  to  succeed  Mr.  Lightncr. 

T.  J.  .Newcomk,  who  has  been  trans¬ 
ferred  from  the  East  Springfield  works 
to  the  Mansfield  works  of  the  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany,  has  been  appointed  public  utility 
supervisor,  household  refrigeration  sales. 

Mr.  Newcomb’s  responsibilities  will  be 
the  development  of  refrigerator  business 
through  public  utilities  throughout  the 
United  States. 

Wendell  L.  Willkie  has  been 
elected  chairman  of  the  board  of  di¬ 
rectors  of  the  Ohio  Edison  Company, 
operating  unit  of  the  Commonwealth  & 

Southern  Corporation.  Recently  Mr. 

Willkie  had  been  made  chairman  of  the 
board  of  the  Consumers  Power  Com¬ 
pany,  the  Michigan  operating  unit  of 
Commonwealth  &  Southern. 

Hendon  Ciiuim,  head  of  Chubb  & 

Son,  marine  insurance  company,  has 
been  elected  a  director  of  the  United 
Corporation  to  fill  one  of  three  vacancies 
arising  from  resignations  of  operating 
heads  of  three  affiliated  utility  companies. 

Mr.  Chubb’s  election  was  sought  by  the 
directors  because  of  his  long  experience 
in  handling  large  investments  in  con¬ 
nection  with  the  insurance  business. 

C.  C.  Curtis,  since  1931  a  division 
manager  for  the  Puget  Sound  Power  & 

Light  Company,  has  been  transferred  to 
.Stone  &  Webster,  Inc.,  as  personnel  di¬ 
rector  for  that  organization.  Mr.  Curtis 
has  been  connected  with  Stone  & 

Webster  enterprises  since  1907,  when  he 
entered  the  corporation’s  service  at 
Lowell,  Mass.  Subsequent  connections 
followed  at  Pawtucket.  R.  I.,  and  Ponce, 

P.  R.  After  various  other  assignments 
he  was  made  superintendent  of  the 
Houghton  County  Electric  Light  Com- 
I)any  at  Calumet,  Mich.,  in  1913.  Two 
years  later  he  was  transferred  to  the  El 
Paso  Electric  Railway  Company,  later 
to  the  Cape  Breton  Electric  Company. 

Ltd.,  Sidney,  N.  S.,  and  after  holding 
an  exectuive  position  with  the  Fall  lx 


H.  C.  Dean  Assumes 
New  Executive  Duties 


Harold  C.  Dean,  general  superin¬ 
tendent  of  the  New  York  &  Queens 
Electric  Light  &  Power  Company,  was 
elected  a  vice-president  of  that  utility 
at  a  recent  meeting  of  the  board  of  di¬ 
rectors.  Mr.  Dean  became  identified 
with  the  Queens  utility  in  1916  as  as¬ 
sistant  to  the  president  of  the  company 


and  one  year  later  was  named  general 
superintendent.  Prior  to  joining  the 
New  York  &  Queens  company  he  was 
engaged  in  engineering  and  construc¬ 
tion  work  on  various  public  utility  pro¬ 
jects  in  Illinois  for  six  years  following 
his  graduation  from  the  engineering 
school  of  the  University  of  Illinois. 
His  connections  included  the  Common¬ 
wealth  Edison  Company,  Public  Service 
Company  of  Northern  Illinois,  the  Sani¬ 
tary  District  of  Chicago  and  the  Depart¬ 
ment  of  Gas  and  Electricity  of  the  city 
of  Chicago.  Mr.  Dean  is  a  member  of 
the  A.I.E.E. 

Joseph  R.  Malone,  secretary  of  the 
company,  was  also  elected  to  the  office 
of  vice-president.  Mr.  Malone  has  been 
associated  with  the  company  since  1903. 
He  was  appointed  auditor  in  1911,  as¬ 
sistant  secretary  in  1923  and  secretary 
in  1925.  Douglas  Brown  was  made 
secretary  and  George  Sutherland 
general  superintendent  to  fill  the  va¬ 
cancies. 
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was  one  of  the  founders  of  the  old 
llouse-to- House  Electric  Light  Supply 
C'onipany,  which  in  1899  changed  its 
name  to  Brompton  &  Kensington  Elec¬ 
tricity  Supply  Company.  Besides  being 
chairman  of  the  company  and  its  prede¬ 
cessor  for  more  than  45  years,  he  was  a 
director  of  two  other  big  London  elec¬ 
trical  enterprises,  the  Chelsea  Electric 
Supply  Company  and  the  London 
Power  Company. 


Disconnects  With 
Silver  Contacts 

A  new  line  of  indoor  disconnecting 
switches,  with  ratings  up  to  1,200  am¬ 
peres  at  5,000  volts,  featuring  silver-to- 
silver  line-pressure  contacts,  has  been 
announced  by  General  Electric’s  Switch- 
gear  Sales  Division.  Philadelphia,  Pa. 
The  silver  elimina*  >  troublesome  oxi¬ 
dation  and  its  inherent  disadvantages. 
A  test,  consisting  of  30,000  opening  and 
closing  operations,  failed  to  harm  the 
silver-contact  surfaces. 

The  complete  line  includes  hook- 
operated,  single-  and  double-throw, 
double  -  throw  double  -  blade  transfer 


General  Electric 


switches  and  half-  or  full-capacity 
blades,  single-throw  tandem  transfer 
switches  with  full-capacity  blades,  and 
group-operated  switches  controlled  man¬ 
ually  or  electrically.  The  single-  or 
multi-pole  switches  are  mounted  on 
compound  insulators  and  metal  bases. 
The  insulators  are  made  of  non-inflam¬ 
mable,  arc-resisting  Cetec  cold-molded 
material  and  have  a  dry  flashover  of 
25  kv. 

Time  Switch  Fits 
Step  Rate  Application 

Added  potentiality  for  usefulness  is 
incorporated  in  a  new  Model  F  time 
switch  announced  by  Sangamo  Electric 
Company,  Springfield,  Ill,  In  combina¬ 
tion  with  the  company’s  Type  HFS 
meter  with  two-rate  register  it  is  novel 
in  that  it  accords  with  a  new  middle- 
west  rate  in  which  the  step  principle 


applies  to  both  the  “high”  and  the  “low” 
dials.  The  time  switch  also  performs 
the  dual  purpose  of  shifting  from  one 
register  to  another  and  of  disconnecting 
the  “off-peak”  load  during  “on-peak” 
hours.  It  is  available  with  synchronous 
motor  (Form  VSF)  and  electrically- 
wound  (Form  VVVF). 


Protected  against  corrosion  bv 
CADMIUM  is  a  new  line  of  Simplet 
conduit  fittings  announced  by  .'^implet 


Simplet  Elearic 


Electric  Company  of  Chicago,  LI.  (5100 
West  Ravenswood  Avenue).  Space  for 
wiring  is  large  and  easily  accessible. 
Top  surfaces  are  flat  and  surface 
ground  to  insure  good  fit.  Burrs  are 
removed  and  threads  chamfered  at  the 
ends.  Cover  screws  cannot  injure  the 
conductors. 

• 

Voltage  Regulator  Without 
Moving  Parts 

Roller-Smith  Company,  233  Broad¬ 
way,  New  York,  has  developed  a 
Kathetron  voltage  regulator  which  in¬ 
volves  no  moving  parts.  In  series  with 
the  primary  of  an  ordinary  booster 
transformer  is  an  impedance  trans¬ 
former  w'ith  the  Kathetron  tube  and 
control  circuit  connected  across  its  sec¬ 
ondary.  Reflected  impedance  causes 
the  grid  voltage  of  the  tube,  which  va- 


Roller-Smith 


ries  with  the  load,  to  control  the  voltage 
across  the  booster  transformer  and  thus 
its  secondary  contribution.  Response  is 
practically  instantaneous  and  therefore 


Ke.vnetii  E.  Piper,  an  electrical  en¬ 
gineer  of  the  Athol  Gas  &  Electric 
Company,  died  at  Orange,  Mass.,  July 
31,  after  a  short  illness.  He  was  grad¬ 
uated  from  the  Massachusetts  Institute 
of  Technology  in  1933. 

Herman  G.  Babcock,  member  of  the 
Seattle  electrical  contracting  firm  of 
Mcacham  &  Babcock  since  1906,  died 
of  a  heart  attack  at  his  home  June  25. 
He  was  a  native  of  Nebraska  and  had 
been  active  in  electrical  affairs  in  the 
Pacific  Northwest  for  many  years. 

J.  P.  Ross,  secretary-treasurer  of  the 
Birmingham  (Ala.)  Electric  Company, 
died  August  2  in  his  seventy-first  year. 
Mr.  Ross  had  been  identified  with  the 
Birmingham  utility  for  more  than  40 
years. 

Georges  Varangot,  director  of  the 
commercial  department  of  the  Com- 
pagnie  des  Lampes  and  secretary  of  the 
French  Electric  Lamp  Manufacturers’ 
As.sociation,  died  recently  in  Paris  at 
the  age  of  59.  Mr.  Varangot  was  a 
leading  French  authority  on  electric 
lamps  and  had  taken  an  active  part  in 
lamp  standardization. 

Emilio  De  Strens,  pioneer  in  the 
electric  lighting  industry  in  Italy,  died 
recently  in  Milan  at  the  age  of  74.  Al¬ 
though  a  Belgian  by  birth,  Mr.  De  Strens 
was  educated  in  Italy  and  lived  there 
from  his  youth.  As  early  as  1885  he 
obtained  a  concession  for  the  electric 
lighting  of  the  central  part  of  the  city 
of  Turin.  Later  he  became  associated 
with  the  Italian  branch  of  the  Babcock- 
Wilcox  Boiler  Company. 

Fdmund  Hayden  Parsons,  for  30 
years  representative  of  the  Waterbury 
Brass  Company  in  Rhode  Island,  died 
suddenly  in  Providence  July  6,  at  the 
age  of  73.  He  had  made  his  head¬ 
quarters  in  Providence  since  1879.  Mr. 
Parsons  retired  from  business  some 
years  ago. 

John  E.  Barkle,  general  manager  f 
the  .South  Philadelphia  works  of  the 
Westinghouse  Electric  &  Manufactur¬ 
ing  (.'ompany,  died  suddenly  July  10  at 
his  home  in  Swarthmore,  Pa.  He  was 
53  years  of  age.  Mr.  Barkle  had  been 
associated  with  the  Westinghouse  com¬ 
pany  since  1901.  He  became  works 
manager  of  the  South  Philadelphia 
'vorks  in  1929  and  two  years  later  gen¬ 
eral  w  orks  manager. 


ELECTRICAL  WORLD  >  AUGUST  11,  1934 


195 


the  flicker  can  be  minimized  even  when 
caused  by  spot  welders. 

'I'he  regulator  can  be  automatically 
compensated  for  power  factor.  It  is 
capable  of  holding  to  two  volts  a  varia¬ 
tion  that  would  be  10  or  15  volts  with¬ 
out  it.  It  is  advocated  that  the  regula¬ 
tor  be  placed  on  the  primary  side  of  the 
distribution  transformers.  'J'he  standard 
unit  is  designed  for  10  per  cent  boost, 
l  ube  life  is  about  1,(K)0  hours. 

• 

1-Amp.  Variac 

A  small  1-amp.  Variac,  consisting  of 
an  auto-transformer  so  arranged  that 
the  voltage  is  continuously  adjustable  in 
steps  of  less  than  ^  volt,  has  been  an- 


Ci;.n;.-.al  Kadio 

nounced  by  the  (leneral  Radio  Com¬ 
pany,  Cambridge,  Mass.  The  result  is  a 
smooth  and  linear  control  of  voltage 
from  line  voltage  down  to  zero.  The 
unit  is  adapted  for  mounting  in  other 
e(juipment,  for  speed  control  for  small 
motf)rs.  voltage  control  on  rectifier  units 
and  similar  applications  where  a  fine 
control  over  a  wide  range  is  desired.  A 
carbon  brush  makes  contact  to  each  turn 
of  single-layer  winding  on  a  core  of 
toroidal  shape.  The  voltage  can  be 
brought  to  zero  independently  of  the  cur¬ 
rent  taken  by  the  connected  load,  and  no 
series  resistance  is  introduced  in  the 
line.  5-amp.  size  and  a  2-kva.  size 
will  follow. 

• 

Indoor  transformers  for  luminous 
tube  service  have  been  announced  by  the 
Jefferson  Electric  Company,  Bellwood. 
Ill.  They  are  inclosed  in  a  narrow  style 
single-piece,  deep-drawn  case  of  rust- 
resisting  steel.  These  transformers  in¬ 
clude  such  features  as  the  patented  Jef¬ 
ferson  midpoint  grounded  balanced  de¬ 
sign,  mica  insulation,  double-vacuum 
treatment  of  the  complete  core  and  coil 
unit,  low  heat  rise,  high  silicon  steel 
non-aging  core  and  processed  porcelain 
bushings.  Secondary  ratings  range  from 
5,000  to  15,000  volts  and  from  18  to  30 
milliamperes. 


Porous  Rubber 
for  Battery  Separators 

"Exide-Ironclad”  batteries  are  now 
e(|uipped  by  Electric  Storage  Battery 
Company  of  Philadelphia  with  separa¬ 
tors  of  “Exide  Mipor.”  This  new  ma¬ 
terial  is  vulcanized  sheet  rubber  with 
microscopic  pores  that  permit  free  dif¬ 
fusion  of  electrolyte,  but  check  active 
material  migration. 

'I'hese  separators  are  not  affected  by 
the  electrolyte  solution  and  are  immune 
to  heat  developed  in  a  battery.  They 
have  the  necessary  mechanical  strength 
to  withstand  vibration  and  the  rough 
conditions  of  service  to  which  a  battery 
is  frequently  subjected.  Exhaustive 
tests,  laboratory  and  field,  show  that 
Exide  Mipor  lasts  indefinitely  with  re¬ 
duced  maintenance  and  outstanding 
economy.  Exide  Mipor  separators  are 
used  exclusively  in  Exide  Ironclad  bat¬ 
teries  for  railway  air  conditioning  and 
car  lighting,  electric  industrial  trucks 
and  switching  locomotives,  mining  loco¬ 
motives  and  trammers,  electric  street 
trucks  and  marine  service. 

• 

Drop-Out  Fuse  Switch 

A  drop-out  fuse  switch  for  distribu¬ 
tion  circuits  is  announced  by  the  Pacific 
Electric  Manufacturing  Corporation, 
.San  Francisco,  offered  in  three  sizes: 
5.000,  7,500/12,500  Y  and  15,000  volts 
with  a  current  rating  of  100  amp. 
.Standard  type  EX  fuse  holders  are  used 
and  when  the  fuse  blows  the  holder 
automatically  drops  to  the  horizontal 
position.  The  fuse  switch  is  designated 
as  type  ES-3  and  is  equipped  with  inter¬ 
changeable  insulator  units,  spring  con¬ 
tacts  and  a  shock-absorbing  stop  which 
prevents  bouncing  of  the  fuse  holder  as 


it  drops  to  the  open  position.  In  order 
to  eliminate  radio  interference,  no  cur¬ 
rent  is  carried  through  hinges  or  pins. 
.Ml  bolts  on  live  parts  are  made  of 
“Everdur.”  A  complete  description  is 
given  in  the  manufacturer's  bulletin. 


Copper  termi- 
N.ALS  with  clar,';-- 
ing  yokes  of  high- 
strength  bronze 
assembled  by 
wrench  or  pliers 
are  features  of 
n  e  w  solderless 
lugs  announced  by 
Reli.ible  Electric 
Company,  3145 
Carroll  Avenue, 

Chicago.  It  is 
claimed  that  vibration  will 
not  loosen  them  and  that 
they  run  cooler  than 
soldered  lugs.  Available 
from  No.  8  to  500,000,000 
circ.mil,  they  are  distrib¬ 
uted  by  Graybar. 


ENGINEERING  DATA 
FROM  MANUFACTURERS 

Bulletins  and  catalogues  now  available  to  engi¬ 
neers  by  manufaaurers  and  associations. 


Ways  in  which  the  Keystone  Ladder 
Mount  and  other  utility  ladders  made 
by  Electric  Service  Supplies  Company, 
Philadelphia,  can  be  applied  to  servicing 
street  and  traffic  lamps,  cable  hangers 
and  potheads,  service  attachments,  etc., 
are  illustrated  in  Bulletin  376,  which  in¬ 
cludes  features  of  the  ladders,  dimen¬ 
sions,  weights  and  prices. 

Constructional  features  of  X.E.M..\. 
standard  Ball-bearing  Direct-Current 
Motors  made  by  the  Electro  Dynamic 
Company,  Bayonne,  N.  J..  are  presented 
in  Bulletin  No.  262.4. 

The  application,  distinctive  features 
and  operation  of  the  Polaricode,  Jr., 
Supervisory  Control  designed  especially 
for  installations  where  higher  cost  sys¬ 
tems  are  not  justified  are  discussed  in  a 
descriptive  data  bulletin  No.  31-575  issued 
by  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  East  Pittsburgh. 
The  control  is  available  in  one  size  only 
and  equipped  for  five  selective  opera¬ 
tions. 

Oilproof  Okocord,  a  Thiokol-sheathed 
portable  cord  insulated  with  Okonitc,  is 
described  in  a  leaflet  issued  by  the 
Okonite  Company,  Passaic,  X.  J.  Re¬ 
sistance  to  gasoline,  ozone  and  wide 
temperature  changes  are  said  to  make  it 
applicable  to  a  variety  of  severe  duties. 

Equipment  for  various  kinds  of  illumi¬ 
nation  with  very  helpful  suggestions  on 
how  to  apply  the  units  most  effectively 
are  included  in  a  set  of  three  bulletins 
entitled  Permaflector  Lighting,  Lumi¬ 
naries  and  Floodlights  issued  by  the 
Pittsburgh  Reflector  Company.  Pitts¬ 
burgh.  Data  on  the  units  such  as 
dimensions,  distribution  curves,  cost  and 
parts  to  use  with  them  are  included. 
Supplementing  these  bulletins  is  a  par¬ 
ticularly  well-done  picturization  of  out¬ 
standing  illumination  jobs  with  com¬ 
ments  on  the  effect  and  benefits  pro* 
duced.  entitled  The  Silent  Partner. 
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